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In remembrance of Mine-Engineer André Delmer

History of Sciences
and Philosophy

André Delmer, thdourth Director of the Belgian Geological Suyvesnjoyed tellingwith a
discrete and enigmatic smillke following anecdote he had heard from the Belgianaggst
explarer of the CongopJules Cornetwho had disovered this fascinating shostory in the
private correspondence of Michel Mourlon, the first Director of the Belgian Geological
Survey.

During a nocturnal banquet, after a tiresome Academic Palms distribution, the gehltagst
Cornetastonished His Majestlyéopold Il of Belgium tellingHim: Sire, au contraire de ce

gue les Cassini osérent faira u RO | Louis XV, il mbéest venu

d®pl i er votre bonne Wallonie, |l a superfici
trouverait, et c e lcacarrédeadenimiredt naspussaets et ekliiquenx p o u
Voisins.

*Reduce without battles, the French Kingdom laygood fifth of its nationalerritory. Demonstration

which received the following Royal sanctiohte s si eur s, vous et wiet re f a
fortune pour arriver a un résultat plus désastreux que celui que le moins doué deanéehdvix

aur ai-t p u CQoduiasnretaumez esans tarder en votre pays de larrons et soyez heureux,

g wdi des Sciences et des Beauts, Nous vous laissondtés sur épaulds

Jules Cornet added, precising his reflexiSn ce raisonnement est -ll 0®vi de
concevoir | a forme de notre Cont i g@gleestvadblelpaur c ho s e
toutes les terres connues

How could hehavebetter explaird the successive deformation of the Eanthen Alfred Wegener
wasnotyet borr?
To all the people passionate ab8etentific Research
Jacques Herman,
At Beigem,
28th December 2012
Jacques Herman



1.Summary

This Notulaaims at making the suggestembdus operandiransition process between the primitive populations
of Scyliorhinomorphii and the primitive populations of Batomorphii, which apparently occurred during the
Upper Jurassic, more comprehensiyef.: GEominpal Belgica, p.63).

2.Résumé

Cette Notula a pour but de rendrglus compréhensible lemodus operandsuggéré de transition enties
populations primitives de Scyliorhinomorphii et les populations primitives de Bamorphii q u i sbest,
vraisemblablement, produit en Europe occidentale, au cours du Jurassique sygéri@éominpal Belgica,

p.63).

3.Samenvatting

DezeNotulaheeft als bedoeling de voorgestetdedus operandian de transitie tussete primitieve populaties
van Scyliorhinomorphii en de primitieve populaties van Batomaorpleizich waarschijnlijk in westelijk Europa
voordeed gedurende hd&oven Jurassic, duidelijker te makécf.: GEominpal Belgic#, p.63).

4.Kurzfassung

Mit dieser erganzenden Erlauterurvgrd beabsichtigt, demodus operandiles vermuteten Ubergangs basaler
Populationen von Scyliorhinomorphii zu basalen Populationen von Batomorphii verstandlicher darzustellen, so
wie er sich wahrscheinlich wahrend dese@mn Jura in Westeuropa vollzogen.Haf.: Géominpal Belgicat,

p.63).

5.Introduction

The argumentation for a better comprehension of this singular suggestion reposes on different biological data
concerning the reproduction mode of these two taxeenf high systematic rank, such as the degree of evolution

of their dentition, their capacity of detection of electricity sources, their own capacity to produdeigiestd

their favouriteenvironments.

The last elements are furnished by diverseagmaitological data and diverse geological data, collected in
different parts of the present world.

The enormous palaeogeographical differences existing between the ancient localisations of these fossiliferous
places, resulting from the last 140 million ygaf continetal drift, furnish the last argumentd this very
complex hypothesis

6.Introduction

Léargumentation destin®e ° apporter une meill eure coc
différentes données biologiques concernant le mode de reproduction de ces deux taxa, de rang systématique trés

®l ev ®, comme | e edegr ®enddDi®Pviodbmt i beudecépaci t® ~ do®t ec:
propre capacit ®endromemernpiavarid.ui re et | eur

Les derniers éléments de cette argumentation sont fournis par différentes données paléontologiques et différentes
données géologiques, collectées en différentes parties du monde actuel.



Les énormes différences paléogéographiques existant entre les anciennes localisations de ces sites fossiliferes et
| eurs emplacements actuel s, nnéBsde térive nontinemtale, fournissenties r e s
derniers arguments de cette hypothése trés complexe.

7.Introductie

De argumentatie nodig voor een beter begrip van deze originele sudmgsistop verschillende biologische
data die de evolutie betreffen van hun dentitie, tapaciteit de verschillende mogelijke elektricdleibnnente
detecterenhun eigen capaciteit om elektriciteit te produceren en hun favoriete omgevingen.

De laatste elemeen ter staving van deze hypothese berusten op verscheidene paleontologische en geologische
gegevens, verzameld in verschillende delen van de huidige wereld.

De enorme paleografische verschillen vastgesteld tussen de oude lokalisaties van deze fossi hegeh en

hun huidige positie, veroorzaakt door de 140 miljoen jaren van continentale drift, verschaffen de laatste
argumenten van dezeer comple& hypothese

8.Biological Evolution

The common reproduction mode of the most primiBayliorhiniformes and the most primitive Batoidei was
oviparity, just like the living ones.

The eggs of their diverse populations present some diversifications in length and width, which seems of little
signification. The thickness of the walls and theémsparency seem to have been more signifigeamticularly

for the Scyliorhinomorphii living in shallow waters.

A pluri-millimetric wall thickness makes the eggs more resistant, but the transparency of the wall considerably
decreases the duration oétmaturation.

9.0dontological Evolution

Their root structure and the connection of their dental crown with their dentaresiso, by its similarity, very
significant.

All the teeth of all the populations of their different species present the typmef dentaloot and dental
crown structure.

9.1.Root Structure
Passing from an enhanced hemiaulacorhizy, valid definition for all the Scyliorhinomorphii, to a perfect

holaulacorhorhizy, valid definition for all the BatoitleiAll the Scyliorhiniformes and all the Batoidei have also
preserved anediatinternprotuberancemorphologically and structurallgimilar.

*Polyaulacorhizy results from a process of lateral fusidmotdulacorhorhizyd elements.
9.2.Crown structure

Their fundamental relation crowmoot junction is identic: the basal outer side of their dental crown overhangs
the top of their dental root.



9.3.Electricity

Their living taxa have a similar ability to detelettent sources of electricity as well as ttepacity to emit
electricity themselves. Some of the Batoid taxa have increased their production of electricity to be able to
produce brutal, sudden and repetitive elestiocks, such as all the species of the GadmupedoHOUTTUYN,

1764.

The biologi@l system of production of electricityits modus operandi, its decreasirgpetitivenesand its
power are remarkably described by Max Poll in 1947.

*For the specie3orpedo ocellatiRAFINESQUE,1810 (See Bibliography: POLL, M. 1947: p.-82).

Other fishes have also developed, and augmented, this faculty. The most successful are members of the
teleostean fishes of the Ordeymnotiformes comprising dynthe Family Electrophoridag represented by the
two following GeneraGymnotud. INNAEUS, 1758andElectrophorusGiLL, 1864

*The author of this Family remains unknown, but it would not be surprising that he was the Prussian Scientific Alexander
von Humboldt, who gave the best, and the nmogressive description®f the potential electricity production and their

effects on homs and human people in his famous Memaiyage fait aux Régions Equinoxiales du Nouveau Continent
17911804

It is difficult to suggest any phyletic relation between these two Or8erh examples are usefaldemonstrate
that the acquisition and development of singular characteristics are possible for different zoological groups.

9.4.Bioluminescence

The numerous deep water populations of the GApuisturusGARMAN, 1913, (former Scyliorhinidae, Scylio
rhiniformes, Scyliorhinomorphii, Neoselachii) have a similar degree of production of bioluminescetiee as
deep water populations tife GenuPipturus RAFINESQUE,1810 (RajidaeRajiformes,Batoidei)

All the living taxa of the Genugépristurus being eep to very deep water inhabitants, demonstrate that the
separation between th&pristuruspopulations and the first Rajidgmpulations must logically have occurred
before the first phases of the progressive colonisation of the lower part of the continental shelves, which means
the end of the Upper Jurassic period.

The biological system of production of electri¢ityits modis operandi, its decreasingpetitivenessand its
power wee remarkably described lominique Champiat et Jean Paul Larpent (See Biliography: CHAMPIAT
& LARPENT, 1952).

*A large variety of abyssal Teleostean fishes have also developed this facuytt the Wikipedia List concerning
Bioluminescence.

9.5.Mode of life

The diverse populations of the diverse species of the G&prsturusand the diverse populations of all the
different species of the Sup@rder Batomorphiare benthic animals, living on, or near, the sea bottom.

This mode of life offersan idealobservation post to localiggotential preys and the approach of eventual

predators. A rapidamouflage is always realisable and these spots represent goodtplEgeand, sometimes,
to anchor their eggs, and to assure the feeding of their young, when these emerge from-tlasie.egg

-6-


http://fr.wikipedia.org/wiki/Gymnotus
http://fr.wikipedia.org/wiki/Electrophorus

9.6.Geologicaland paleontologicaldata

In the domain of the utilisation afiversegeological data, the geographical position of fossiliferous locality,
a strangeFixism remains. @e problem is, practically, always forgotten. Thdisation or interpretation of
paleontological data (fossilsengenderthree questionstheir determiation, their age and where their
discovering placavas situatedvhen they did (e.g.: this fossil is an anterior tooth &remontreiadegremonti
CAPPETTA, 1992 its age is Middle Ypresian, its discovering placeAimpe Clay Pit, neaEgem (Western
Flanders, Belgium)but where waghe AmpeClay Pit 52 million years ago?

The answer is: approximately at a distance of 6.500 kilometres in the South East of its actual position, which
means at a subeqoaial latitude where, presentiyhe temple of Abu Simbelis situated.(See Bibliography:
BLESS& FERNANDEZ-NARVAIZA 2000).

The apparition of the first populations of the Super O&tiorhinomorphii dates from the European Upper
JurassicThe apparition of the first populations of tBenus Scyliorhinusde BLAINVILLE, 1816dates from the
European Upper Cretaceous.

The apparition of the first populations of tBenusEotorpedoWHITE, 1934 Family TorpedinidadBONAPARTE,
1838) is dated from the Upper Palaeocene strata of North Africa.

In Central Europe, teeth of the same GeBowrpedowere rare, but regularly signalised from the Lower Eocene
strata of the Parisian Basin. It is of course not sure th&dte@pedospecies emitted electricity.

The teeth of the oldest populations oé tBenusRaja LINNAEUS, 1758 were discovered in Lower Oligocene
strata, just after the Eoce@igocene Transition, in Germaii€hatian) and in Belgium (Rupelian).

This fact allowssupposingthat the possible ancessaf the GenusRaja are somepopulationsof the former
Scyliorhiniformesexisting at this period, in treameareas wheréhe Rajiformes appeared.

The only Genu®f the Scyliorhiniformes which complies witthis doublerequest phyletic (same periodand
palaeoecologicalsame arag, is the Genuscyliorhinusrepresented in this zora this period by diverse taxa
themselvedirect ancestorsof the numerous living species &kyliorhinusinhabitants of zones comprised
between the Caribbean Sea and the North*$&ee thefollowing chapter).

A large part of the Bibliography, included in this Notula, is devoted to geological and tectonic references, some
of these demonstrate the existence of some-aainfinents and diverse Archipgos having existed in the
central and easrn Pacific, but which disappeared by successive subductions.

10.The Natural History of the GenusScyliorhinus de BLAINVILLE ,1816

Contrarily to all the other Genera of the Super Order Scyliorhiniformes, the different successive populations of
the divese species of the GenuwBcyliorhinus seem tohave been perfectly satisfied witthe diverse
environmental places offered betwedhe eastern American coasts and the Lebanese coasts during the Upper
Cretaceous period and the actual period.

*Before approximately the last 60 million years, the North Atlantic did not exist. This means that these coasts werk separate
by a maximunof 6.000kilometres and not by the actual 13.000 to 14.000 kilometres. In fact, 6.000 kilometres between the
same létudes.

How they succeeded to survive more than 80 million years in the same environments is another question. This
primitive Mediterranean Sea presented a multitude of very diversified types of coasts bordering shallow waters,
which seem to have beerethfavourite diversification places.
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During the Upper Cretaceous, the majority of the eastern coasts of America, but also these of the London Basin,
the Paris Basin, the Mons Basin and the occidental part of the Limburg Basin were bordered byvamatiow
waters.

The eastern coasts of the Limburg Basin offered deep continental slopes and the northern zones of western
Germany were constituted of deep water chalky deposits. The dominant cesrinomate fractiofup to 98%)

consists ofaccumulatios of fragments othe thecae ofCoccolithophoridkess, mass representing an incredibly

long, slow and continuous sedimentation.

* Coccolithophoridalearemicrometric Algae characterising the chalk deposits from the Lower Campanian to the uppermost
Maastrichtian deposits of the entire world.

Such a diversity of environments was favourable for a very high diversification aptwes of the Genus
Scyliahinus explaining the existence of the different ancestral populations of the living speciestened
from the Caribbean Sea to the Mediterranean Sea,namstrecently in the North Sea from the Belgian coasts
to the southern Norwegian coasts

After a careful reading of the FAO Fisheries Synopsis 125(10) devoted to the Gafistoemof the World, it is
evident that it is possible to reconstitute the Natural History of this Order such as done for the former Scylio
rhiniformes.

11 Similarities between the evolution of the Family Scyliorhinida€¢Neoselachii)
and the evolution of the Family Macrouridae (Teleostei)

Two Genera are sufficient to illustrate this suggestion: the GEoungphaenoidessUNNERUS, 1765 and the
GenusNezumiaJoRDAN, 1904.

All the populations of the different valid speciestiié GenusCoryphaenoidestiave a long tail and scales with,

more or less, sophisticated spines (single and elongated to elongated and tricuspids), but all the populations of
the different valid species tiie GenudNezumiahave a long tail and elongated scales with moncuspi@gspin

Other Genera of the Family Macrourida@BERT & HUBBS, 1916, present other scales morphotypes allowing

to reconstitute the evolution of the Family

The majority of the specific taxa of these two Genera also colonised progressively the lowerf plagts o
continental slopes, the abyssal bottoms and, finally, the hadal trenches.

This happened with a short geological timelsdaterval because the Macridae (Teleostei) are more evolved
than the ScyliorhinidaeNleoselachii).

Like the Scyliorhinomorphii they could only colonise a Sea once it existed (e.g.: the Sea of Cortez), which
allows to precise when certain taxa appeared.

12. Materials utilised for the revision
of the former Order Carcharhiniformes

12.1. Recent material
Quantitative aspectand Sources

The material utilised by the seniauthor to propose all his considerations concerningliffierent taxa of the
former Order Carcharhiniformes has the same national and fope@menances as the material utilised fa th
revision of the forme©OrderScyliorhiniformes.



12.2. Fossil material
Quantitative aspectand Sources

In fact, in the EnglisiFrenchBelgian Basin, the fossil teeth of the different taxa of the Omfethe
Carcharhinifomes, beinglargely more frequent than these of the Scyliorhiniformes, it is difficult to precise the
number of teeth collected by théferent friendsoperatingcrews ortheir real frequency.

*The Carcharhiniformesbeinglarger predators than tl8eyliorhiniformes represent in different Belgian strata the top of the
ecological pyramid. The largest predator (e.gosmopolitodus hastalisMegaselachus megalodoor Carcharodon
carchariag areecological curiosities anepresented ba very low number afeeth inthese strata.
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