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The famous fish beds of Lebanon
Hady George
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Lagerstatten: the clearest windows into the past

Burgess Shale Solnhofen Messel pit
Cambrian Limestone

£

Royal Ontario Museum.. inzen et al., 2009« -

Anomalocaris Archaeopteryx Darwinius



Audo and Charbonnier, 2013
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Sahel Aalma
Late Santonian MEDITERRANEAN

Marine: continental slope? : :
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Nammoura
Early/Mid Cenomanian
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Taylor, 1882

Sahel Aalma
No longer accessible
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Ancient Rome

In our day, fish
were discovered high up Mt. Lebanon.

It happened that while rocks were
being quarried there for construction in
the valley, various types of ocean
fish were uncovered, pressed into the
mud.

These had been preserved to the
present, thus providing evidence that
the old story is credible. Those who
hear this may believe it or not

Saint Eusebius,
Bishop of Caesarea - The Chronicron, Early 4% century



The Crusades

Sahel Aalma Monastery likely constructed in 800s,
built on a fossil locality

Taylor, 188

King Louis IX was gifted a fossil fish while
coordinating war plans from the Levant

King Louis IX of France,

in chains following defeat in
nc amég)?pt \(’\;'220) ! -Chronicler Jean de Joinville, 7t crusade



Arthur Woodward

%

Wikimedia Commons

Lady Hester Stanhope

» _ Henri de Blainville
British aristocrat
Coined ‘palaeontology’
escribed the first fossil fish
from Lebanon

Organised many fossil
collection trips
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Foréy et al., 2003



Lebanese fossils contribute to Museums around the world
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Historic collections
iInclude numerous
iInvertebrates & fish

'MSNM, Milan, Italy

NHM, London, UK
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The angiosperm
Sapindopsis
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i Plants \ A - Figure 3. Nammouria gracilis gen. et sp. nov., aquatic fern (?) from the Cenomanian of Nammoura, Lebanon: sketch
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T?’é crested shrimp Palaeobenthesicymus
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Audo and Charbdnnier, 2013

The lobster
Notahomarus

\\

MNHN 48973

3rith Haug et al., 2016 MSNM i26597



Scyllarida sensu lato

Scyllarida sensu stricto

Haug et al., 2016

Palinurida Scyllarida sensu lato

Scyllarida sensu stricto

Verscyllarida

flagellum
petaloid, proximal : Neoscyllarida
few articles articles SlaRices H

conjoined

a
= conjoined
]

lateral
extension

flagellum
asymmetrical

- -'
lateral
lateral extension
extension pronounced
leaf-like

0.8mm}0.8mm
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Charbelicaris maronites




Thylacocephala represented by 8 genera

PALAEONTOLOGY. VOLUME 42

774 PALAEONTOLOGY. VOLUME 42

Schram et al., 1999



Haug et al., 2014

What are
thylacocephalans?

Unclear where In
Arthropoda, possibly
within or close to
Crustacea

Very rare extinct group



Terrestrial arthropods from Hjoula and Nammoura too

Close to land?

Libanogomphus b
Azar and Nel, 2023 Libanoliupanshania

Azar et al., 2018




Many fossil
polychaetes

Rollinschaeta
myoplena is
unusually
preserved with

\ extensive
musculature

|dentification to
a family level
(fireworm)

. icm
-

~ Parry et al., 2015
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notochord
2cm

palatal cartilages?

nasohypophyseal
barbels

lingual cartilage? keratinous  ant. lingual tentacular
tooth plates cartilage cartilage

The hagfish Tethymyxine Miyashita et al., 2019



Cyclostomes

Monophyly Paraphyly

B. Craniate Hypothesis;
agnathans as stem vertebrates

\% “ﬁ}& l
%enebrata

Vertebrata Craniata

A. Cyclostomes among agnathans

——a Haikouella
_: Haikouichthys
Myllokunmingia

——a Metaspriggina

Gnathostome outgroups

Much needed insight into early

vertebrates

——a Tethymyxine tapirostrum / : 2l \ {
—+ — Rubicundus eos
——= Rubicundus lopheliae E
—= ‘Paramyxine’ spp

D. Craniate Hypothesis;
agnathans as stem gnathostomes -

C. Cyclostome Hypothesis
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E. Updated Cyclostome Hypothesis

L = Mordacia mordax
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Miyashita et al., 2019



- The carpet shark .
- Pararhincodon: -
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Exquisitely preserved goblin sharks show the ‘rostrum’
has been around for at least 100 million years

Scapanorhynchus
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Research by
Tamara El

Den -

Br.r

The billfish ...

Rhamphoicthys®
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Endemic clades

Pierre Abi Saad 2 ok 2 Expo Hakel

Abisaadichthys Gebrayelichthys Coccodus
Protobramidae Gebrayelichthyidae Coccodontidae




Fossil Traces

Fossil traces behind the tails of these two large fish
are fascinating, as they offer insights into the last
moments of these bony fish before they were
fossilized for eternity.
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Mortichnia: "death trackways”
preserved with tracemaker


https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Richard%20Pokorn%C3%BD&eventCode=SE-AU
https://orcid.org/0000-0003-4639-8950
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Kear et al., 2025

Recent description of a
Rhinochelys nammourensis
covered in soft tissues

Totally lacks scales like a
leatherback sea turtle and other
extinct sea turtles

Unlike modern sea turtles, all of
which have scales

Very important insight into how
reptiles adapt to returning to the
sea




Unique teeth among pterosaurs
Specialised for crustaceans

———

. %w._ Kellner et al., 2019 _ -,



Very high "
aspect ratio
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The dolichosaur (stem-
snake/mosasaur) Pontosaurus
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Thei1ind- ,
limbed snake

Some of these
squamates are

W0 LLEJJCEE  even preserved S S

with scales







and fecal pellets a few millimeters in diameter. There
are also dismembered skeletons of aquatic and terres-
trial reptiles, including a forearm of a large theropod
dinosaur and a few bird feathers. The holotype of

Krassilov and Bacchia, 2000

Copyright Scott Hartman, 2019.
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The best coleoid fossils In
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Palaeoctopus
newboldi
Woodward
1896

The first fossil
octopus to be
described
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ROWE ET AL.—LATE CRETACEOUS COLEOID CEPHALOPOD FROM LEBANON
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adult reconstruction
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| Alexander Lethiers



Joschua Knuppe
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" h Lukeneder & Lukeneder, 2021
MR St s

Thoracopterus
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Many Lebanese fossils likely contain
melanosomes
Can colour be identified?

N

‘.

Royal Tyrell Museum




Some octopus melanosomes already identified
by Bristol sts

Colleary et al., 2015 ==’



Taphonomy is unclear

Algal blooms as kill mechanisms?

Stratigraphy is unclear
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Memory of Time
(Memoire de temps)

A museum of amazing
discoveries made by
locals

Pierre Abi S ﬂ d
fil - if ol
4 _ijol

, 3 - .euel’Ab. Saﬁdh
Strong connection W|th the local <
community

An important part of Lebanese
heritage






Strong connection with the Church

1
; WELCOMING
ZHIS HOLINESS
POPE LEO XIV
TO LEBANON

St. Charbel of the Méronlte chUrch -‘ \
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& niversity o " "
Wetll  Thanks for listening!  Nedetid
University of Bristol

i
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Thomas Clérhénts Pierre Abi Saad Tamara El Hossny Mohamad Buazzi

University of Memory of Time, University of Stanford University,
Reading, UK Byblos, Lebanon  Geneva, Switzerland California, USA

George et al., 2024,

Read the paper: Journal of the

Geological Society




Connections stretch far and wide

Bold = collaborations include Lebanon-based authors

USA

Germany

Japan s Llebanon
UK

Switzerland France Brazil

Canada



Interrogating the colonial legacy

Bob Nicholls Stevens et al., 2022
The Return of Fossils Removed

Under Colonial Rule

Abstract: Debates on the restitution of colonial loot usually focus
on art, antiquities, religious artefacts, and similar objects. Many fos-
sils of considerable scientific and cultural value were also removed
under colonial rule, yet they rarely feature in these discussions de-
spite being classified as cultural objects. This article seeks to shed
light on the colonial removal of fossils and explore potential avenues
for their return under public international law. Instead of focusing on
the (il-)legality of colonial takings, we argue that the right to access
culture has developed from the right to participate in cultural life
in Article 15(1)(a) of the International Covenant on Economic, So-
cial and Cultural Rights (ICESCR), which provides, if not a solid legal
basis, a valuable set of arguments for former colonies requesting
the return of fossils looted from their countries/territories of origin.
The case study of the negotiations on the return of the Broken Hill
skull before the UNESCO Intergovernmental Committee for Promot-
ing the Return of Cultural Property to its Countries of Origin or its
Restitution in Case of lllicit Appropriation (ICPRCP) highlights the
potential of this mechanism of dispute resolution with respect to
fossils.

Keywords: cultural property, colonialism, repatriation, human
rights, fossils, palaesontology

Decolonising palacontology has
OGN AR gained traction in recent years



What can be done?

* Increased collaboration provides

T [ebanese researchers access to
“Foreign fossils + technology

researchers

* Also provides foreign researchers
access to fieldwork in Lebanon

This can work for other developing * Not decolonising, but paves the
countries too?: way for it
Laos, Mozambique, etc...
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