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slowly and smoothly; they do not show the sudden breaks that 
should occur at the limits of olistostrome blocks, at least some of 
which would have rotated during emplacement. Rotations of 
this kind have been found in several synsedimentary slide 
masses 5-15 m thick in the turbidite-bearing Furlo section63

; 

they are not present at Gubbio, or in any of the entirely pelagic 
sections which have been studied. 
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A reply by F. C. Wezel 
Istituto di Geologia dell' Universita, 1-61029 Urbino, Italy 

I thank Alvarez and Lowrie for their comments on my paper 
on the Scaglia Rossa1

• However, I found their comments 
scientifically unsatisfactory for at least two reasons. First, 
although my work was published two years ago they present 
no new observed facts. Rather they seem to have adopted a 
model to which all data must be fitted. Second, although I raised 
the problem of Miocene foraminifera in the Scaglia Rossa 
turbidites, I did not, in fact, conclude that they were Miocene 
in age. 

Further, Alvarez and Lowrie seem to have misinterpreted the 
spirit of my paper. In dispelling the alleged cliche of the Scaglia 
Rossa as "a conformable, complete and pelagic sequence of 
oceanic type"2

•
3

, I stressed the rudimentary state of our factual 
geological knowledge of the formation and the urgent need for 
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more research "before continuing to pursue other striking 
speculations remote from facts" 1

• It is regrettable that Alvarez 
and Lowrie have ignored some basic points of my paper contra
dicting the inferred pelagic origin of the Scaglia Rossa lime
stones. For example, (1) The palaeogeographic reconstruction 
indicating a series of narrow and current-influenced troughs in a 
probable taphrogenic regime, marked by a combination of 
subsidence and distension. (2) The facies and palaeocurrent 
analysis showing the distal basinal environment of the Bottac
cione section. (3) The basin-wide regional megarhythmicity of 
the vertical sequences, expressing temporal changes in sedi
mentation rate as a consequence of the structural activity of the 
passive margin tectonics. 

The micropalaeontological data of Coccioni (personal com
munication) clearly show the presence of Miocene foraminifera 
in clay interbeds from various sections of the Scaglia Rossa. This 
work was carried out in our laboratory by painstakingly washing 
400 kg of sample; 238 Miocene foraminiferal tests were re
covered. Alvarez and Lowrie's statement that "not a single 
Miocene foram was found ... in detailed examination of about 
200 thin sections of Scaglia limestone beds from six 
localities ... ", is not at all surprising. It rather pinpoints the 
methodological inadequacy of thin section studies. The presence 
of Miocene microfossils represents undoubtedly a real problem 
which has not yet been solved. With our current knowledge, I am 
now inclined to believe that the Scaglia Rossa is probably 
Cretaceous-Eocene in age, but complete disregard of the 
observed younger foraminifera is not an adequate solution to 
the problem. 

Alvarez and Lowrie did not take into account a vast fund of 
geological information. They state once more the presence of an 
anomalously high iridium concentration at the Cretaceous
Tertiary boundary in the Bottaccione and other four sections of 
Scaglia Rossa. They stated that "No iridium anomaly is yet 
known at any other level in any pelagic sediment". Possibly one 
could believe in such "iridium anomaly" after many analyses 
have been undertaken in other beds of the sedimentary column 
(see ref. 4). Unfortunately, however, the concerted effort of the 
catastrophists5

-
7 focused almost exclusively on the 'magic' thin 

Cretaceous-Tertiary boundary clay. In such conditions, without 
a thorough and detailed examination of numerous other clay 
interbeds and consideration of the minero-petrographic and 
geochemical contexts, it would be wrong to interpret a unique 
event as a catastrophe. 

Some very significant recent results have now demonstrated 
other iridium anomalies at different levels. For example, a series 
of analyses carried out on the 1-m thick cherty black shale 
('Bonarelli level', considered Turonian in age),Iocated -240m 
under the Cretaceous-Tertiary boundary, has unequivocally 
shown an anomalously high iridium concentration, about twice 
as great as the K/T clay8

• Recent geochemical and petrographic 
investigations9 suggest that this iridium anomaly could be 
imputed to volcanic activity and not to a second even more 
drastic extraterrestrial catastrophe. 

Finally, I should like to re-emphasize the crude relationship I 
observed between magnetic properties and variations in 
lithology. Palaeomagnetic data from the thick coarser-grained 
turbidites may be controlled by depositional currents, whereas 
those from the finer-grained beds may more accurately record 
the Earth's magnetic field. 

Therefore the conclusions by Alvarez and Lowrie do not seem 
to be supported by adequate facts and thus the 65-Myr catas
trophic event may be considered an imaginative but unproven 
hypothesis. I therefore urge, once again, a critical assessment of 
the different aspects of the Scaglia Rossa geology. 
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