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Giuliano Rrggieri in the 60's and 70's and the Mr
from an American friend's point of view
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ABSTRA|T -^T!t. i"fhlnce of Giuliano ,Rugieri. on the ubimate defnition of tl.te Miocene
of the Messinian Salinity'Crisis iot ont of the Fnacity with which he irgued foi the general ,
MediterrAneun region o"d their repkcemirt by ott otodt faunas typical d poritrthyai kkes. t
marine faunas of the kte Miottn, and those" of the earliest Plioiine, it 

"was 
h;s a1d tu others,

identifiiation of the sudden establishment of ocianic conditions in the Zanclean, and tlte contint
that influence... and as well about Giuliano, tlte scientist of his time as I saw him.

RIASSUNTO - lGiuliano Ruggieri e la crisi di salinitl del Messiniano negli anni '60 e ''

L'influenza di Giuliano Rugieri ;illn defnizione fnale del limite Miocene/Pliocene e sulla
Meisiniaro, fo douuto atkTenacia con la quatt tili totttnne k scomparsa generaliz,zata delk
mediterranei, e la loro successiua sostituzione con osnacodi caratteristici dei hghi della Paratetide,

faune marine del Miocene superiore e quelle del Pliocene basale, egli aiutbluni gli studiosi, ii"ristabilimento 
di condizioni oteanicht ,tllo Zancleano, nonchi k pr1senzz continui di bacini pro.

Giuliano, lo scienziato di quel tempo come io lo conobbi.

Although Professor Giuliano Ruggigri probably did
not invent the term 

"saliniry 
crisis," for the massive

desiccation event that began in the Mediterranean
region ar 6.4 Ma and lasted until 5.35 Ma, he cham-
pioned its stratigraphic significance, and defended its
generaliry as an historical happening. Ken Hsti, in his
book The MediterrAneAn Sea was a d.esert mentions
discussirg the crisis with Giuliano while the results of
the coring in the deep basins by the Deep Sea Drill-
irg Project unfolded. The discovery of the deep-basin
origins of the Mediterranean Sea that followed with
the Zanclean Deluge would be meaningless without
the universaliry of the crisis that Giuliano advocated.
If anyone deserves the title, Giuliano Ruggieri should
be remembered as 

"the 
Padrino of the Messinian Sa-

liniry Crisis."
I came to know Giuliano Ruggieri as an 

"outsider,"

an American somewhat overwhelmed by all that the
Mediterranean means as both the 

"main 
street" of the

origins of western civilizations, and a rapidly develop-
irg geologic and paleoceanographic phenomenon.
Giuliano welcomed me. He was patient with my learn-
irg. 

'We 
traveled many miles in the field together in

Sicily, in Italy, and in Egyp,. Fortunately for In€, he
liked older American movies. In between discussions
of geology and ostracodes, we discussed Clark Gable
or Irene Dunn. . . film stars of long ago. I don't think
that Giuliano (Text-fig. 1) would have been offended,
if I said that he reminded me of Marlon Brando in the
movie 

"The 
Godfather." Giuliano had an acute, an

ironicd sense of humor. 
'We 

also shared an interest in
sports cars, and driving too fast. He seemed to domi-

nate his mini-Fiat. I felt the irony of all of this, when
our car broke down that afternoon in Corleone after a
fast drive over the route used for the Thrga Florio.

I first met Giuliano at a symposium held at the
Stazione Zoologica di Napoli during the summer of
1963. This pivotal meeting, overseen by Harbans Puri
and made a success by Gioacchino Bonaduce, brought
together many specialists to discuss the ecolory of
ostracodes. Its greatest value was that we had time to
get to know each other. Giuliano and Peter Sylvester-
Bradley, yhq was my mentor in ostracode studies, be-
came particularly good friends. Actually, I do not know
when their friendship began, but I was a benefici^ry.
Both were professors, outgoing, and shared experiences
of being involved in intelligence activities during the
war. Peter was ten years older than Giuliano, who was
ten years older than I. In 1969, the three of us were to
go to Tirnisia together, but somethi.g befell Giuliaho,
and mysteriously, he didn't show up. There was stu-
dent unrest in Palermo, like many other universities.'We 

were very concerned. Finally, we made contact
and then toured Sicily and Italy together. Later in
I97I, we all went to Egyp, together. For over fifteen
years we corresponded frequently, and I returned to
Palermo and Giuliano's home in Rimini numerous
times.

It was through this relationship, and the hope that
we could form an institute for ostracode studies in
Dubrovnik, or in Tirnis under the aegis of the Inter-
national Paleontological Union, that gave us focus.
The institute was to bring eastern and western spe-
cialists together, followitg the example of the Naples
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Text-fig. I - Photograph of Giuliano Ruggieri
(front"center) with C.G. 

"G-eoff
'hdams (left) and myself (right),
taken in the field in 1976 at the
Messinian reference section at
Falconara along the southern coast
of Sicily.

meeting. These ambitions were aided by tll. visit in
Vashington in 1967 by Madimir Pokorny. It was aP-
parent ihat there was a Europgan nucleus of intellec-
iual energy in ostracodol oW, if we could just get over
the barriers formed by the cold war. America, in co-
operation with some selected countries, had 

"corn

money'' from the Marshall Plan to pay for the costs. It
was a'noble, but politic"lly naive .ffoit... but we kept
tryins. Thanks to Henri Oertli, I was able to work in
FianJe for more than a year. During this time I took
my wife, my cat and my \ ry bus to Rimini to see
Giuliano and Titti. He never forgot the cat.

It was well known that Giuliano's heart stayed
in northern Italy, geologically near the sections of
Forli. His letters to" -. ?.qu.ntly began with con-
cerns about life in Palermo. But what a loss to
stratigraphy and paleontology had he ngt gone there.
Our l";*ledse of th. Meisinian benefitel from his
scientific rival"ry with the 

"Selliarls," as he called the
Bologna stratigraphic school, led by his former class-
-"t."R"imonJo Se[i. Also important were his friend-
ships with Enrico Perconig fto- Spain, and Geoff
Adims of the British Museum of Natural History (see

photograph), wh.o typp.o{ted hl+ in his belief in the
importance of the 

"saliniry crisis" as a global event
(Text-fig. 2).

Sellil whose representation of Itdian reference sec-
tions carried considerable weight at international
stratigraphic conferences, was treating the Mioce nel
PliocEne change as a normal, perhaps even minor,
transgressive event... secondarily Py".juated. hX
evaporites. He advocated the 

"barred basin model,"
which was erroneously referred to by him as an 

"oce-

anic model." Actually it was a shallow-basin/shallow-
water model dependant on local tectonic foundering.
He also proposed to the ISC the Messinian section at
Capodario-Pasquasia as the first stage stratotyPe. In
short, he did not believe that the Messinian evaPo-
rates represented any more than short-lived events in
marginal lagoons, distributed 

"locally 
and desulto r:ly.

in ai otheriise continuous sequence. I remember Selli
once saying that the Zanclein beds had more of a
Miocen! "ip..t than a Pliocene one. It was also a
time when the opinions of Gignoux, in his text on
"sffatigraphic 

.Geo\ogyl' represenr:d,b. g"lI-English
summ ary of the straligraphy of the classic Neogene.
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Text-fig. 2 - A series of hypothetical 
"deep-basin" 

water-mass, climate and threshold conditior
Sea and Paratethys-Black Sea basins taken in profile before, during and after the Messinian Sal
also see Benson & Rakic-El Bied, 1991).

Gignoux held that the Pliocene was one of the best
developed of all epochs, followirg the French view of
the dominance of megacycles in stratigraphy, begin-
ning with the tratrrgr.*ion as shown rt"fibiano. Th.
"transgression" 

in northern Italy later turned out to
obscure the significance of the Zanclean Deluge re-
corded in Sicily.

The present state of Neogene stratigraphy is the
product of many not so small struggles berween domi-
nant and changing points of view. The arguments of-
ten revolve around keeping the reference system sta-
ble, so that others can get on with the business of the
doing the 

"real 
geology." Preservirg the 

"Lyellian 
as-

pect" of the Miocene or the Pliocene seems to be very
attractive for those who feel that they have a special
insight into Charles Lyell's attempt to break away from
arbitrary classification (the "^g, 

of this," followed by
the 

"age 
of that"). But Lyell s particular historical per-

spective of the unfoldi.g of an increasingly modern

Evaporite
Formation

world should not impede the basic importance of cor-
relating events and allowing stratigraphy to serve the
reconstruction of geologic history. Improvements in
stratigraphic practice, with the addition of radiom-
etry, isotopic and geomagnetic time scales, have not
"lll radically altered the time frame. to provide for
crisis events to happ€n, but it has challenged many of
the basic assumptions of the origins and distributions
of the faunas used for correlation.

In the 1960's and 70's, stages were defined by the
entirety of a composite section, referred to as the 

"rype-

section". Then stages were packets of strata with char-
acteristic fossils. Their definition included all of the
faunal and lithological properties rypical of that time
or state of development. Correlation was done on the
basis of the similariry of properties of sequences repre-
sented by partial sections, hopefully tied to a rype-
section. Sometimes there was a"pararype-section," such
as the sect ion at Cuevas del Alman zaro for the

Tethys-Mediterranean
Water
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Messinian in Spain. This taxonomic approach to
stratigraphy was a different concept from that of the
"golden spike" idea, wherein the positions of 

"events",

as part of a sequence of events, help to mark and
correlate its lower bound artft which in turn defines
the unit up to the next lower bound ary.

Globorotalia margaritAe was first thought to char-
acterize the lower Pliocene. Then its first occurrence
in the rype- section at Capo Rossello, with the begin-
ning of the Pliocene at 4.6 Ma (presently at 5.35 Ma),
was suggested to indeed be a marker for the begin-
ning of the Pliocene anywhere it might first appear.
This was a measure of faith, not only in the isochronic
distribution of planktonic Foraminifera, but also in
the global importance of the sections in Italy. This
was also the era of the search for the first appearance
of the 

"northern 
guests," which were then thought to

signal the beginnirg of the 
"ice 

age" cooling. \Xhile
others searched for Cyprina islandica or Hyalinea baltica
at Catanzaro and Le Castello, our attentior, that is
Giuliano's and mine, were attracted to the simultane-
ous disappearance upward of Agrenorythere pliocenica.
To us, this suggested the ending of the 

"psychrospheric"

environment in the Mediterranean as northern Eu-
rope cooled. I believe that this was the first notice of
the tie berween the Mediterranean, or Tethys, &s a
"heat 

source" to the Scandinavian 
"heat 

sink" (Benson,
2000).

I recdl when Giuliano first took me to the Pasquasia
quarry to show me the Mio-Pliocene contact at the
new stratorype proposed by Selli. It was in an erratic
about the size of a desk. He was trying to impress
upon me the need to question the historical com-
pleteness of the section. Of course, I took a sample of
the lowermost Pliocene for the microfauna, as did
many that followed. The next time I visited the local-
iry, with many distinguished stratigraphers, there was
no contact left. AIso the usefulness of the section for
correlation purposes, especially its lower part, was be-
irg questioned. The definition of the Messinian was
then revised to include the f i rst  appearance of
Globorotalia conomiozea; and the search for another
and more complete section that would include the
evaporates, such as might occur at Falcon ara, began.
The quest ion of the val idi ty of the FAD of G.
margaritae, as more than just a regional marker for
the beginnirg of the Pliocene, was put on hold with
discoveries of its much earlier occurrence, and its vari-
ant G. margaritae primitiua in the Messinian of Mo-
rocco.

To some degree these are altered details one should
expect with further, and I should say, major explora-
tion. Perspectives were modified by new accessible tech-
nologies and procedures. Consider the impact of the
SEM and the hydraulic piston corer. The reasons for
exploration changed as it progressed. The 

"crisis" 
con-

text of Mediterranean history began to need explana-
tions that put a strain on accepted theory. Lyell's model
of gradual change, and the vision of the Huttonian

"cannonade" of the seat coming in and going out,
was never abandoned; but it was no longer sufficient.
The extinction of an ocean and the origin of a sea
should have created a major and immediate evolu-
tionary change in the faunas, but except for the disap-
pearance of the coral reefs, the expected adaptive ra-
diation to follow didn't happen. During the 60's and
70's, there was considerable pressure put on correla-
tion by expanded drilling programs both commer-
cial and scientific. The Late Miocene is an important
production zone globally, and oil companies wanted
to know when their drilling passed it. Giuliano's con-
tribution to all of this was to think in terms of big
events. . . to impose catastrophic oceanographic condi-
t ions on those with more conventional , !ought.
Giuliano's trips into the field with me were to impress
upon me the magnitude of contrast and change repre-
sented in the challenge of explainitg Sicilian and Ital-
ian geolory.

To some degree, this is the story of the education
of an 

"innocent 
abroad," an American trying to find

his geologic roots. During this period, I was chosen to
represent stratigraphy (Chair of the Stratigraphic
Panel) to the Planning Committee of the Deep Sea
Drilling Project, and help choose from among 120
stratigraphers, those to man its Cruise Legs. It is note-
worthy that at that time, DSDP drilling was having
trouble finding stage and epoch boundaries in deep
ocean sediments. The structural geologists were not
amused by vague stratigraphy. The practice of trying
to apply the stage concept, based on statistical similar-
iry and local stratigraphy, was ultimately replaced by
"high-resolution 

stratigraphy," based on the identifi-
cation of global events (geomagnetic reversals, shifts
in carbon and oxygen isotope values) using admit-
tedly diachronic biostratigraphic markers. Giuliano
made me conscious of the limitations of the idols of
the past, those giants upon whose shoulders I was
supposed to stand. He remained respectful of the work
of Seguenza, but we could not f ind Messinian at
Messina. Mayer-Eymar apparently never visited Sicily.'We 

passed close to Mount Etna, where Lyell worked,
but never suspected the dramatic oceanographic
changes that had transpired deeper under his feet (Lyell
did not think much of eustatic change).

I came to Italy from the Kansas and the Hedbergian
"stable 

ear th"  school  of  layer-cake,  l i thofac ies
stratigraphy. The experience of seeing Italian geology,
like wandering through Neapolitan streets, was shock-
irg to the ordered mind. American stratigraphy placed
heavy emphasis on the value of tracing formations
over long distances, sometimes for hundreds of miles.
In the Neogene of the Mediterranean, a world of rap-
idly changing facies, rarely did 

"rock 
running" lead

me very far, although Gioacchino Bonaduce and I later
chased the 

"Blue Marl" (Mio-Pliocene) across north-
ern Morocco. There were places one could stand on
Cretaceous platform carbonates and look down into
the abyssal depths of the present Mediterranean. It
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was not hard to see *hy the ancients might have con-
sidered geologists as apprentices in the devils work-
shop, an-d a workshop it was for me... with Giuliano
to guide me. He introduced me to the idea of
olistostromes, and the role of the Tortonian blue marls
as their transport medium. Later, this knowledge was
basic to the understanding of the history of the clo-
sure of the Rifian Corridor in Morocco by 

"rootless

nappes," with Jurassic limestones occurritg on top of
or in the middle of, the Miocene sequence.

Contrast is a great teacher, and it was becomitg
easier for me to accept the possibiliry of deep-sea
ostracodes sequentially followitg ones rypical of great
lakes. 

'We 
collected among the solitary corals in the

Serravalian of Ragusano (Cava di Biemi; Ruggieri,
1960b) to find the-last deep ostracode faunas of Tethys
Ocean. Latet similar but much older forms were found
in northern Italy. At the same time we stopped to see
to the dam engineering problems caused by the struc-
tural instabili.y of the beds overlying the Thubi Marls
north of Gela (maybe, it was the 

"Gelasian"). At this
time, I was still taking the conservative path of search-
i.g for possible refugia of Miocene faunas somewhere
in- the Mediterranean, those that escaped extinction
by the Messinian desiccation. Giuliaoo, on the other
hand, was convinced that the Miocene marine fauna
had been totally destroyed. In a waft we were both
right. There were no refuges in the Mediterranean.
But just outside of the Gibraltar Barrier, there was the
stock of the Mediterranean Sea fauna, misidentified at
the time as Pliocene in age.

In retrospect, it is easy to see how restricted the
v iews o f  the  t rad i t iona l  Amer ican 

" t ime- rock"

stratigraphers had been, but they were changing fast.
But then we were just getting used to the idea that
continents or plates could separate or collide. The ef-
fect of plate separation was easier to imagine than that
of plate collision and subduction. Did the Azores-Gi-
braltar transcurrent fault really run through Sicily?
Does it even run through Gibraltar Strait? Before we
started drilling the floor of the ocean, we had very
little experienCe with the kinds of evidence one might
expect io find that would demonstrate the presence of
a former or forming ocean with abyssal faunas. It was
a 

"big 
deal" to discover that fossil ostracodes, sud-

denly- becomitg blind in a cored sequence, could in-
dicate the collapse and subsidence of a stable border-
land.

Older paleogeographic maps, even those concerned
with 

"continental 
drift," concentrated on the position

of former landmasses and 
"seas," 

not former oceans.
lkummelbein had easily matched Upper Jurassic and
Lower Cretaceous lake ostracode faunas across the
South Atlantic, while Reyment was struggling to un-
derstand what would happen to Cretaceous marine
faunas trying to cross. 

'We 
were just exiting a state of

paleogeography reminiscent of the world of Strabo in
25 BCE; a world dominated by inadequate knowl-
edge of the existence of the oceans. 

'We 
were con-

cerned primarily with the surface or structural path-
ways of seas as they had covered the land. 

'Were 
the

Mediterranean basins 
"sphenochasms," or exposed

stretch-scars of the undercrust of an expandi.g earth
(Carey, 1976) ? Brinkmann, in his Evolution of Eu-
rope (1960), speaks of the Tyrrhenian Sea as having
be-en a landmais before the Pliocene. Van Bemmelin
wanted mountains in the Mediterranean. Theses be-
irg defended in France were still describitg a hypo-
thetical southern landmass, not believing that Corsica
or Sardinia could have been torn away from Provence
and Catalonia.

I cannot remember whom it was that Giuliano
told me coined the phrase 

"saliniry 
crisis," even though,

as I said earlier, I credit him with championing it. He
once told me that a professor from Thranto invented
it. Ken Hsti found traces of usage in H. G. 

'$fells -

and of course there is Noah, one of the first experi-
mental ecologists concerned with crises. As I indicated
above, we were not accustomed to think in crisis terms.
In fact, as my discussion throughout suggests, although
crises as disruptions to natural systems are common
in Mediterranean history and k.y to the proper use
of 

"crisis" to describe the desiccation event is under-
stating its broad effects. A crisis is a condition from
whiclr recovery is possible, but the Mediterranean Sea
did not recreate itself. All marine life in Tethys per-
ished. The life-systems that populated the Mediterra-
nean Sea were 

"transplants" from the Atlantic. No
doubt, 

"The 
Messinian Catastrophe" sounds too alarm-

ing for sensitive Italians. . . as it was for the English
during the time of Cuvier. I once heard it said that
during one of our many UNESCO meetings in Italy,
a locil dignit "rft having graciously welcomed our
IGCP \Toiking Group on the 

"saliniry 
crisis" to his

town, said aside to his wife. 
"First 

a crisis in sugar,
and now there is going to be another with salt?"

The change in paleoceanographic perspective of the
region now called Mediterranean Sea, the Mare
Iniernum, which I have referred to as the main street
of immerging civilizations, came rapidly with the drill-
irg and coring of its bottom sediments by DSDB
thinks to the fertile and creative imaginations of Hsi.i,
Ryan 6{ Cita (1973). But I must say it was also the
conflict in the interpretation of the origins of the
ostracode faunas in these cores that brought to a head
the issue of the depth of the basins and their connec-
tion to the Atlantic. Also were the ostracodes from the
Paratethyan lakes to the east, which could have been
flown in by birds, restricted to the same shallow depth
that they are today, as in the Sea of Azov?

The presence of oceanic ostracode faunas indicated
that the deep basins had to have low sills or thresholds
to allow cold waters to enter. Furthermore, the waters
had to make their way through structurally complex
Mediterranean basin systemt "id still remain cold. The
thresholds, presumably dominated by the ones in the
Betic-Rif tectonic complex, had to be raised and then
lowered (intermittently accordi.g to Hsti), while those
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to the east controlled the amount and nature of a
major source of diluting fresh-water. These historical
reconstructions had to 5. backed by faunal evidence
and at the same time support the geological evidence,
such as the proposition 

-of 
a bull's-eye Pattern in the

deep-basin lvaporites, the Presence of gyPs^uT il
DSDP Site 134, and deep canyon erosion, all of which
suggested ̂  

"drawdown"^ of sea level in the order of
2000 meters.

Vhile I have been credited several times as having
been the one who first identified the shallow 

"lago

mare" fauna in the deep-marine, deep-basin faunal
sequence, it was Giuliano who worked hard to show
the significance of the Paratethyan Melanopsis clays at
the top of the Messinian. These are the beds that con-
tain the kgo mnre fauna characterized by the caspi-
brackish oJtracode Cyprideis that I described in the
DSDP cores (Sites I29, 134, 372, 37 5, 37 6). Giuliano
wrote to me complaining that the 

"Sellians" were
claiming that these- 

"continental clays" contained ma-
rine farinas. tVhile he proved that they were in fact
reworked or actually Pliocene, he wanted me to take
on and defend the deep faunas (letter 919174) such as
with the blind, deep marine ostracode Oblitacythereis.
I thought that Obfitarytherezs would hold the .\.y to
the qt iest ion of coni inuity of marine condit ions
through the 

"saliniry 
crisis." I, and Antonio Russo,

showed that it went outside and changed, then came
back in.

As my study with Sylvester-Bradley (197l) shows,
the deepisea osiracode faunas containing Agrenocythele,
occur i" the Mediterranean region, "t least on the
generic level, before and after the saliniry crisis. Con-
Ierned with more precise identifications, Giuliano sent
me lists of shallow marine ostracode species that failed
ro survive the saliniry crisis (includitg Rectotmchyleberis
aff . batei, Carinoryihtrtis galilea, ,tJ Aurila albicans).
The Pliocene fauna, helaid, 

"is 
completely new."

"New" in the Mediterranean, but getting older, as we
later found just outside of the Gibialtar Barrier in late
marine Messinian Atlantic. In fact the differences
although not great ale significant- Agrynocyth.gre.
pliocenlta, howeier, might jusl as well have been called
"Agrenorythere miocenici," if Seguenza had lived in west-
ern Morocco.

Looking back on the history of my participation
in all of tliis, I realize my 

"deep" involvement in the
crisis problem; that is, helping to demonstrate that
the witers and basins had beenteep, very deep before
and after the 

"drawdow'n," transpired, because of an
accident of scheduling of priorities on the R/V Anton
Bruun cruises in the Indian Ocean in 1964 a year
after the Naples meeting. Discoveries are often the
consequettcei of uncontrolled circumstances like that.
In 1964, I spent five months helping to dredge the
bottom of the western Indian Ocean (IIOE cruises
7 -9). I went there intendi.g to study the shelf faunas
in ,h. belief that I would find a' cline of coastal
os t racode  spec ies  connec t i ng  t he  A rab ian  Sea

neomonocerat in ids wi th the southern ostracode
Sulcostocythere. However, others on the cruise wanted
the R/V Anton Bruun to stay well offshore to collect
pogonophores, annelid worms, sharks and fish from
lbirr"l iepths. Fortunately for the history of Messinian
Saiiniry Crisis, they prevailed. Anton Bruun, was the
Danish ichthyologisf, who invented the concePt of
the  

" two layer  ocean"  ( thermosphere  and
psychrosphere). He had a friend, Olga Hartmann, on
board.

I say that this 
"discov ery" was accidental, because I

was forced,  out  of  sheer boredom, to look for
ostracodes in the abyssal biogenic oozes dredged gP
with Olgas worms. Th.r. *".r. large and bJautiful
exampleJ of Quasibuntonia, and what at that time
looked like Cythereis diction (Brady) pliocenica,
(Segue nza). Also there was Bythoceratina scaberrilftd,
thal very distinctive ostracode used as the first bio-
logic subject for the earliest Scanning Electron Micro-
r.Ip.. These ostracodes came from-depths well over
1500 meters. They were abundant, contrary, to exPec-
tations. I did not know it at the time, but this was to
be the same basic fauna Giuliano would later send to
me, the one he had illustrated from the white Trubi
Marls of Buonfornello and Enna (Ruggieri, 1960a)'
and the upper Pliocene section mentioned earlier from
Calabria 

^ 
(Ruggieri  ,  1953). I t  was this deep-sea

ostracode fauni, at least on the generic level, that is
found in the Serravalian of Raguia and overlying, by
only a few centimeters_, the Lago M4re caspi-brackish
Cyiridezs assemblage of the Saliniry Crisis. Point made!
Ev-en if it was a lucky point!

In no way could th-e earliest Pliocene of the Medi-
terranean be-shallow. In no way could the Serravalian
or the Tortonian, as it was known then, be formed in
shallow flooded continental basins that would founder
to their present depths during the Pliocene or just

after the 
^gessoso-sulfifera 

deposiiion. Tethys Sea had to
have been-, in fact psychrospheric. Tethys was an Ocean
... and furthermoie, the Mediterranean Sea was again
oceanic after the desiccation of the last stages of Tethys.

[Not to detract from this enthusiasm, but we now
know that it was, as shown to us by Dan Bernouli in
the long sections near Lake Como, from the Thiassic
to the Miocene] . Peter Sylvester-Bradley, who Pro-
claimed that Tethys was a 

"lost 
ocean" in 1968, and I

published the Tethys Ocean ostracode evidence in
197l. However, we had the conviction that a com-
pl:t. break with the 

'World 
Ocean during the saliniry

crists was not yet proven. It was not until the cores of
the Leg 13 and 42A of the Deep Sea Drilling Project
were siudied (lnitial Reports, 1970 and 1978) _that
this break became probable. fu they say, a lot of ink
has been spilled orrer both sides of the issue of the
deep-basin versus the shallow-basin models.

it is important to note how little we actually kt9*
about the ostracodes of the deeP oceans in the begin-
ning of the 1960's. Al$qugh_Ftldy had described the
dee[-sea ostracodes of the Challenger Expedition in
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1880, they were thought to be relatively rare, unfa-
miliar and complicated. Elolfson in l94I had sug-
gested their chief characteristic was that they were larger
ihan shallow marine ostracodes, and either smooth or
very ornate. The term 

"ornate" 
bothered me. .. even

as hyperbole. It was discussions with Giuliano that
encouraged me to look for more meaningful architec-
tural properties of the carapace, and to prove math-
ematii"lly (RFTRA; Siegel S( Benson, 1982) that Costa
and Oblitacythereis came back in from the Atlantic
when the Mediterranean was formed (Benson, 1976,
1977). He encouraged me to explore the redundancy
of  s t ructures that  s t rengthened the carapace in
ostracodes like Oblitacythereis. It was important to ex-
plain how their morpholory might have reacted to,
lnd be changed by, conditions before and after the
saliniry crisis. This eventu ally took me to search for
the linkage in Morocco, following in the footsteps of
Antonio Russo and Alessandro Bossio, who had also
worked with Giuliano.

At Giuliano's urging (*e both dabbled in engi-
neering), I entered more deeply into the world of ar-
chitecture. It was a way to independently confirm sys-
tematic relationships.'His lettirs to me always had
sketches with k.y morphological differences (h. was
more than just a capable illustrator). I even gave a
lecture , 7t the request of Giuliano's daughter Maria
Chiara Tiicoli, to the School of Architecture of the
Universiry of Palermo on the resemblance of the rein-
forced concrete design principles of P.L. Nervi (ltalian
developer of reinforced concrete) for the interpretl-
tion o-f microstructures in deep-sea ostracodes. With
Giuliano's guidance, I became a kind of specialized
tourist in Italy, visiting many of the domes of classical
buildings to look for structural analogu_es (particularly
the catenary sections in the domes of the Pantheon
and of the Roman baths near Pozzuoli) with the
ostracodes. I climbed up in the domes of the Basilica
di San Pietro of Michelangelo, to see the cracks, and
the Basilica di Santa Maria del Fiore in Florence by
Brunelleschi, to see its oak ring element used to coun-
ter spreading tension - like the chitin of the carapace
duplicature. It became possible to show that the struc-
tur-e of the ostracode carapace could choose alternate
pathways to retain strength.- 

However, it was not architecture, but the wish to
announce that the Messinian of the Mediterranean
basins represented a complete break in ocean history,
that took Giuliano and I to an invitational meeting in
Cairo in 197I. Peter, Giuliano and I were to present
papers and help celebrate the anniversary of E gyptian
Geological Survey. However, the Israeli Army had just
crossed the Su ez Canal and every thing was being shut
down. This war and architecture kept us in Egyp,
three weeks longer than expected. Our brief paper,
written to impress those who were reading about the
discoveries of Hsti, Ryan and Cita, was published rwo
years later.

A post-meeting field trip was supposed to take us

to the Faiyum region to collect, but it was cancelled.
It seemed that everyone with any reasonable intelli-
gence was leaving, not coming to Egyp,. Peter went
home, somewhat appalled at the state of conditions in
Cairo at the time. 

'We 
were in a taxi that was suddenly

stopped in front of a hotel because of the assassina-
tion, as he was coming out, of one of the delegates at
a UAR meeting. The Russians were leaving Egyp, en
mAsse. Rushdi Said, the director of the Geological Sur-
vey, made arrangements for Giuliano and I to take a
tour of the ancient monuments on the Upper Nile.
There were no tourists around, and the hotels were
empry. Frantic ally, we spent three days crammitg im-
pressions of ancient Egyptian artifacts at the Museum
in Cairo. Many of the ancient statues were being pro-
tected from air attack by sand bags. 

.W'e 
bought all the

guidebooks on Egyptology we could afford and .c?rry.
Giuliano, who knew more about digestive problems
than I did, introduced me to fried mozzarella cheese.
It was obviously impossible to understand enough of
this incredible subject in the time allotted, so we set-
tled on trying to perceive somethitg of the geometric
problems that concerned the builders of the ancient
iombs and temples. . . somethi^g a geologist-engineer
might understand.

Perhaps. it was the experience of Giuliano's work
on measurlng slump movement above the dam north
of Gela that gave us the sense of the need of taking
sites along moving targets. Or maybe it was those
nights at Aswan, where the stars were so many__and
bright. Or maybe it was the Nilometer, the well on
Elephant Island that Eratosthenes used to measure the
diameter of the earth, whose shaft at one time cast no
shadow at summer solstice. Or maybe it was just see-
i.g the problem of gettitg the sun's light down into
the tombs to paint the murals. \Whatever! By the time
we got to Luxor, we were ready for the story about the
gradual displacement of the sun's penetration along
ihe main corridor of the temple. Formerly this was a
religious event marked by the ascendance of the bright-
est itar, Sirius the Dog Star, used to celebrate the com-
irg of the Nile flooding. But in time, the precession
of the equinoxes, caused by the earth's orbital motion,
changed- the date of alignment of the corridor with
the sun and the stars. One can only imagine how the
ancient priests used this event, which lit up the 

"holy

of holys" to mystifl, the masses with their forecasts.
Years later this experience became the inspiration for
one of us to calculate the harmonics of precession,
and other changes caused by variation in earth-orbital
motion, to calibrate the changing statistical efFects of
seasonal winds in Morocco. . . and ultimately, for the
first time, to measure more precisely the duration of
the Messinian Saliniry Crisis.

I hope it is apparent, through all of this descrip-
tion of my relationship with Giuliano, that there has
been the overriding question of rates, timing and du-
ration of the events we were studying. The issue of
oceanic depth was not difficult to resolve, not nearly
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as difficult as convincing others that it was true. But
time and its relevance is another matter. How long
did it take for the crisis to take place? 

'W'hat 
rates of

change are recorded in the r11lt:l condition that makes
a crisis into a catastrophe? Earlier stratigraphers dealt
with time in bundles. But they were not actually
ch ro nos trati graphers.

I have he"ard it said that life was not complete for a
student of the Neogene until he writes one paper at-
tacking Charles Meyer-Eymar. \Yhy should we divide
the Miocene into six parts, instead of three? \7hy can't
we make the stages more equal in duration. . . in order
to make the ratJt of change in structural deformation
more obvious from geologic maps? The same could be
equally, but carefully stated about that of the series or
epoch classification of Charles Lyell. The stock mar-
ket ignores months, will chronostratigraphers and
astrostratigraphers ultimately abandon stages and ep-
ochs?

I once argued that the lower bound ary of the
Pliocene shoild be lowered and moved out of the
Mediterranean, in order to facilitate correlation of the
global effects of the saliniry crisis; but cooler heads

[revailed... those who "tg,rid that this would- put F.
saliniry crisis in the PliocJne. They said, in-effett, that
so long as the estimation of the ages of the lower
boundaries are accurate, continue to honor the names
and divisions or the historical system given to us by
Meyer-Eymar and Lyell, especially by Lyell. Think
about our calendar, and why the stock markets aban-
doned it!

Would have Giuliano agreed? He enjoyed disagree-
irg. Both he and Peter were provocative. . . dialectic in
thEir approach to science. They felt comfortable with
contrast. And like IrIe, sometimes they were purposely
argumentative, and accustomed to being ignored. ..
well, almost accustomed.

To continue... there is the problem of the selection
of a time reference that marks only the beginning of a
history and excludes the evidence of that history's proc-
ess of becomitg. It has the effect of blinding the his-
torian to the causes of that history. For this reason,
the ICS recommends that the bases of reference sec-
tions of chronostratigraphic units should be in con-
tinuous sections. Now the GSSP ("golden spike") of
the Messinian has been established in the continuous
Oued Alcrech section in Morocco [described in con-
siderable detail by myself and Kruna Rakic-El Biedl,
although frankly speaking, it does not have very_ much
of a hiitorical record below the golden spike. The cir-
cular reasonitg in correlation that began with the
unconformiry of base of the Pliocene at Thbiano (Lyell s
choice) was extended to the base of the Zanclean at
Capo Rossello. The correlation of the base of the
Pliocene now at Eraclea Minoa, with the Paratethyian
reference sequence of the rype-sections of the Pontian
and Kimmerian on the Kerch Peninsula in Crimea is
difficult (fidt V. Semenenko), because there are no
externally-caused events shared by both areas. I would

hope that Giuliano would think that insistence on
usige of the classic stages very far beyond the Medi-
terranean region is nonsense.'Writing 

about Giuliano is inherently interwoven
with the processes, the perspectives, and the context,
as well ai the events of discovery. The catastrophic
ending of the Tethys Ocean merges with the sudden
origin of the Mediterranean... "ttq unraveling.this his-

Iory continues. It is a big story and_p any people pl"y:d
important roles in its unraveling. If one stands on the
temple steps at Agrigento, where Empedocles once
stood, and- one looks back on the ideas of the world
of Homer, Herodotus, Strabo, and Ptolemy, he, or
she, cannot help but be impressed at the magnitude
of change in ideas of the historiography that this vista
toward 

-Eraclea 
Minoa represents. In conclusion, I

wonder if there will ever be as exciting and challeng-
ine a time in the future as that which Giuliano shared
wiih all of the creative forces surrounding the 

"saliniry

crisis." Behind all of the studies of the origins of the
Mediterranean Sea, its waters and its basins, the rap-
idly changing geograp,hy berween rwo continents, not
to mention its shear beaury, is the extraordinary fact
of its beginnitg as a world borne of crisis, a world
that becalne thE cradle of civilization. All further ex-
planation may rest as footnotes to the basic idea that
nothing ever begins or ends... it is just transformed
(Empedocles).
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