
Folia 111

Annales Universitatis Paedagogicae Cracoviensis
Studia ad Didacticam Biologiae Pertinentia  II  (2012)

Dany Azar

Lebanese amber: a “Guinness Book of Records”

Introduction

Amber, a fossil vegetal resin renown as being a splendid material for the 
conservation of biological inclusions in their minute 3-D details, occurs all over the 
world. During the last 15 years, known outcrops of amber have increased significantly 
in number, due to the growing scientific interest in such material. There is no doubt 
that “Jurassic Park” of 1993, the famous American science fiction adventure thriller 
directed by Steven Spielberg, and based on the novel of the same title by Michael 
Crichton, played a noticeable role in making amber more popular. Before this date, 
interest in amber was mainly restricted to Baltic and Caribbean countries, though 
amber occurrence was recognized from several localities worldwide. Amber is  
a gold mine for the palaeontologists as it contains a variety of biological inclusions 
in pristine, three-dimensional conditions (Poinar 2003).

The age of amber ranges from a few million to 320 million years (Mid Carbo-
niferous) (Sargent Bray & Anderson 2009), but to date, the oldest one with intensive 
biological inclusions is the Lebanese one (Azar 1997a,b, 2000, 2007, Azar & Nel 
1998; Azar et al. 2010; Poinar & Milki 2001; Grimaldi & Engel 2005). More than 375 
outcrops have recently been discovered in Lebanon after intensive geological field 
research conducted in the last decade. Curiously, among these discoveries, only 21 
outcrops yield biological inclusions (Figure 1). 

Historical

Lebanon officially joined the club of the countries with fossil insect localities 
in 1888, when H. J. Kolbe described the trace of an insect larva (to which he gave 
a scientific name) in fossil wood from the Late Santonian lithographic limestone of 
Sahel Alma. Anton Handlirsch later (1906–1908) changed the name of the insect 
that is supposed to have made this trace. Of course, in present day naming an in-
sect only after its trace seems unreasonable. The outcrop of Sahel Alma is worldly 
known for its fossil fishes, and the oldest written evidence of this site dates back to 
the 4th century AD, when Eusebius of Caesarea (circa 263–339 AD) (often called 
Eusebius Pamphili), the bishop of Caesarea Palaestina, recalled these mysterious 
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stones found in Lebanon and considered them the witnesses of the Deluge. The most 
famous mention of this site probably appears in the writings of Jean de Joinville 
(1224–1317 AD) – one of the great chroniclers of medieval France – who reported 
how a fossil fish was presented to king Louis IX (Saint Louis) (1214–1270) during 
one of his crusades to the Middle East. 

Concerning the amber and the insects trapped inside, the oldest publications 
describing insects are those of Willi Hennig and Dieter Schlee, both in 1970. Prior 
to 1994, only one amber outcrop with fossil insects had been known. Recent field 
research of my team increased the amber localities with biological inclusions to 21.

Phoenicians were probably the first tradesmen of amber in the Mediterranean 
(McDonald 1940) and also the pioneers of the amber maritime route towards the 
shores of Northern Europe (Baltic area) to obtain the golden fossil resin in exchan-
ge of bronze between 13th and 16th century BC. According to some authors, ba-
sing on recent archaeological discoveries, amber was collected in Phoenicia (today 
Lebanon, Syrian coast and Northern Israel) and marketed in the Middle East by 
Phoenicians until the Baltic amber, which is of better gemological quality, became 
available (Williamson 1932, Nissenbaum 1975). 

The mythical foundation of the ancient metropolis of Tyre (Southern Lebanon) 
is correlated to amber: it is believed that this biblical city was founded on two amber 
rocks (Figure 2).

The word “Lebanon” derives from “Louban”, which has two meanings: white, in 
relation to the Lebanese snowed mountains; and incense, in relation to cedars’ resin 
or perhaps to amber.

In the modern times, although the presence of amber in Lebanon has been do-
cumented several times since the beginning of the 19th century (Desmarest 1811, 
Kastner 1831, Botta 1831, Brucchi 1842, Russegger 1843, Ritter 1854, Fraas 1876, 
1878, John 1878, Cuinet 1896) and in the 20th century (Zumoffen 1926, Dubertret 
1950, 1951, 1953, 1955), it is only late in the 1960s that fossil insects were recor-
ded in this material (Schlee & Dietrich, 1970). As a matter of fact, people in Lebanon 
during the 18th and 19th century were not very interested in amber itself (for its 
bad gemological quality) but in coal as a source of energy. Amber was mentioned 
by the above 19th century authors occasionally, while describing the coal or lignite 
extractions in the mines. The first geological maps of Lebanon made by Botta, then 
by Russegger (Figure 3) had as an aim location of the lignite and iron mines in order 
to be exploited for the energy and industry. 

In 1962, Aftim Acra (Figure 4), while leading a fossil hunting expedition in the 
mountains in Daher-El-Baydar (Central Lebanon), accompanied by his son Fadi (who 
was nine years old) and Raif Milki, found a piece of amber. Since that time until the 
seventies, they found several amber outcrops, including the well-known one, Jezzine 
(Jouar Ess-Souss), which was discovered at the same time and independently by  
a German expedition organized in years 1968–69. The German mission was carried 
out after M. Warth gave Willi Hennig (in 1967) some samples of amber from Jezzine 
(Southern Lebanon) kept in the Ludwigsburg collection in Stuttgart Museum. These 
samples were the remnants of the collection of Oscar Fraas (Figu-re 5), a German 
geologist (1824–1897), who was invited by Rustem Pasha (Rustem Mariani 1810–
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1885) (Figure 6) the Italian governor of Mount Lebanon (1873–1883), to study the 
geology in order to find coal mines.

From 1994 till the present day, Raymond Gèze, Kamil Ziadé and I found more 
than 350 amber deposits ranging from Late Jurassic to Cenomanian period.

Amber outcrops with fossil insects in Lebanon

Amber in Lebanon is found in more than 350 outcrops in all its area, among which 
21 yielded fossiliferous amber (Table 1). Land that could potentially yield amber 
findings is estimated to make up even 10% of Lebanon’s total surface (Figure 1). 

The different outcrops of amber with biological inclusionsTab.  1. 

Governorate District Outcrop Number of inclusions

North Lebanon
Sir Ed-Danniyeh El-Dabsheh ~ 250

Brissa ~ 100
Bcharreh near Bcharreh ~ 1000

Beqaa Kafra 6
Hadath El-Joubbeh - Tannourine ~ 5

El-Batroun Tannourine 47

Mont Lebanon

Kesserouan Ouata El-Jaouz 6
El-Matn Daychouniyyeh 11
Baabda Kfar Selouan 69

Mdeyrij-Hammana 3165
Esh-Shouf Ain Dara (two localities) 130

Ain Zhalta 20
Aley Sarhmoul 29

South Lebanon Jezzine
Roum – Aazour - Homsiyeh 37
Jouar Es-Souss (Bkassine) ~ 3000
Wadi Jezzine ~ 20
Maknouniyeh 14

Beqaa
Baalbeck Esh-Sheaybeh 22
Zahleh Bouarij 220
Rashaiya Aita El-Foukhar 1

Geological settings

Amber in Lebanon is found in lenses of dark clay and shale associated with 
lignite and plant debris, sometimes in purely fluvial deposition system, i.e. in chan-
nels, or riversides, and sometimes the deposition is subject to marine influences, i.e. 
in a deltaic zone, or on the littoral (in the intertidal area). In fluvial cases, no palyno-
morphs of marine origin are found and amber deposition could mainly occur after 
storms, while several types of dinoflagellates and marine gastropods are incorpora-
ted into the sediments when the deposition undergoes marine influence. 

Lebanese amber is often buried in its primary deposit, with lignite and fossil 
leaves from the resin producing tree (Figures 7–8). When transported, it is for short 
distances, as confirmed by the exceptional preservation state of the palynomorphs. 
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Till now, about 8500 biological inclusions (mainly insects) have been found in the 
amber from different Lebanese outcrops, in less than 10 kg of amber that had been 
screened for inclusions, and still more than 250 kg waits to be studied.

The age of Lebanese amber ranges from Late Jurassic to Albian. The fossilife-
rous outcrops have nearly the same age, viz. Late Barremian to Early Aptian (Azar 
2007, Azar et al. 2003, 2010, 2011). This fact is confirmed by the presence of the 
same entomofauna in the different fossiliferous outcrops (see appendix table 1). 
The different aspects of biological inclusions in the amber and their significance, 
discussed herein, are true for any kind of amber. However, this paper deals more 
specifically with the inclusions from the Lebanese resources.

Lebanese amber inclusions

The most fascinating aspects of the Lebanese amber are the abundance and 
the outstanding preservation of the biological inclusions. In addition, the Lebanese 
amber is considered by most scientists to be the most important one, as it belongs to 
the Lower Cretaceous age, the time of appearance of flowering plants (Angiosperms) 
– which is a major event in the evolution – as angiosperms constitute today more 
than 3/4  of world flora. While the relationship between terrestrial arthropods (es-
pecially insects) and plants is so close, it is normal that, if we want to understand the 
origin of all recent and modern ecosystems, we have to go back to the epoch of their 
starting point, which is the Lower Cretaceous. Moreover, there are no extensive ter-
restrial fossil records that correspond to this era, except the Lebanese amber, which 
increases considerably the uniqueness of this material.  

Inclusions could be found in Lebanese amber every 25 to 30 pieces. This am-
ber rarely includes vertebrate remains (one lizard Baabdasaurus xenorus Arnolds 
et al., 2002 (Figure 9), some reptile exuviae skin and few feathers (Figure 10) 
(Schlee 1973, Schlee & Glöckner 1878), but numerous arthropods and vegetal re-
mains trapped while the resin exudation was fluid. A pupillid snail has been also 
found in the Lebanese amber and is considered as the earliest one (Figure 11) (Roth 
et al. 1996). Among arthropods, insects are largely dominant and most of the or-
ders are represented (see appendix table 2) (19 orders: Archaeognatha, Blattodea 
(Figure 12), Coleoptera (Figure 13), Collembola, Dermaptera (Figure 14), Diptera 
(Figure 15), Ephemeroptera, Hemiptera (Figures 16, 17), Hymenoptera (Figure 18), 
Isoptera (Figure 19), Lepidoptera (Figure 20), Mantodea, Neuroptera (Figure 21), 
Odonata, Orthoptera, Psocodea (Figure 22), Thysanoptera (Figure 23), Thysanura, 
Trichoptera). To date 177 taxa were created from the Lebanese amber, including 
165 insects, 8 arachinds (Figures 24–26) (see appendix table 2), other inclusions are 
still waiting their identification.

A single piece of amber can contain one or several inclusions. Some of those that 
are found alone may provide important indirect hints of other organisms’ presen-
ce, or reflect a specific habitat or palaeogeography. Regarding the specimens where 
several inclusions (or syninclusions) are found together, some of them are present 
only in a hazardous manner, but a considerable number of them are assembled for 
an ecological behaviour such as mating (Figure 27) or parasitism (Figure 28) etc. 

In general, when the amber is in its primary deposition site, the inclusions are 
almost contemporaneous, while when the amber deposit has been reworked, the 
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amber inclusions could have several ages. The inclusions found in a piece of amber 
are trapped mostly at the same time with a difference of very few days or weeks, 
depending on each flow of resin.

As is the case with other amber, there are size and habitat limitations on the 
types of organisms that can be trapped in Lebanese specimens. Some arthropods 
that are specific to certain hosts can provide clues to other organisms that exi-
sted at that time. Engel & Grimaldi (2006) described recently a sclerogibbid wasp 
(Sclerogibbodes embioleia Engel & Grimaldi 2006). Sclerogibbidae are obligate para-
sitoids of webspinners (Embioptera), and thus the recovery of this lineage from the 
Lebanese amber implies that webspinners were probably present in the palaeofau-
na. Another example is the presence of the Acari of the family Smarididae, which are 
generally parasites of Psocids, relatively well represented in the Lebanese amber. 
This situation is also the case of most of the parasitoids or parasites present in the 
Lebanese as in any amber; it simply indicates that some trophical specialization and 
relationship were most likely already established.

Some inclusions can provide indirect evidence of specific habitats, or climate. 
For example, chironomids (very common and diversified Diptera in the Lebanese 
amber), limonids, tipulids and psychodid flies, caddisflies (Trichoptera) provide 
evidence of aquatic or very humid habitats. In general, most of the Lebanese amber 
inclusions reflect a hot, dense and humid forest environment. The information given 
by the whole inclusions corroborate the data set by palynology: the palaeoenviron-
ment of the amber deposits corresponds to a tropical, dense, warm and humid forest 
with an intense complex fluvial system, altogether close to the sea (Figure 29). In 
addition, most of the fauna entombed in the Lebanese amber is the one living on the 
lower- to mid-part of trees. This could be explained by the fact that this type of fauna 
has more chance to be trapped, since normally all the resin drops falling down from 
the tree pass inevitably and more frequently by this area. The study of the different 
inclusions allowed the reconstruction of the paleoenvironment (Figure 29).

Conclusion

Amber is a material that has always been fascinating and forever will be. It con-
stitutes a wonderful ‘natural time capsule’, as termed by Ross (1998, 2010), and an 
original material that preserves not only superb biological inclusions in their pristi-
ne three-dimensional details, but also aspects of their mode of life and their ecology. 
Life forms’ preservation in amber significantly increases our knowledge of the pala-
eobiodiversity, the palaeoenvironment, and the palaeoecology, and gives the amber 
the attribute, coined by Grimaldi (2003), of an exceptional „window to the past”.

Lebanese amber contains a lot of extinct families (some of them are known 
only from Lebanon) and the records of the oldest representatives of many modern 
families of terrestrial arthropods. Lebanese inclusions constitute most of the time 
the “missing links” between the old fauna and the modern one. The study of the 
Lebanese amber inclusions has been the only one so far that offers a clue in deter-
mining the North-East Gondwanian biodiversity and environment of the extremely 
significant Lower Cretaceous period. The recent discoveries of new, diverse out-
crops of fossiliferous amber in Lebanon help to increase the possibility to meet the 
challenge of considerably enriching our knowledge of the Past.
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Efforts are done to categorize this natural treasure on the list of Heritage of 
Humanity. The different Lebanese outcrops are not yet officially protected aga-
inst vandalism. Their destruction or pillaging would be a great loss to the Human 
Heritage, and to the scientific knowledge.
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Abstract
In Lebanon, amber is found in more than 350 outcrops. It constitutes the oldest and most 
important amber with intensive biological inclusion. Formation of this amber corresponds to 
Lowermost Cretaceous, a period crucial for co-evolution between flowering plants and insects. 
This period witnesses the first occurrence and radiation of angiosperms. Most of the times 
biological inclusions in Lebanese amber represent records of the earliest representatives of 
modern living insect families or the youngest ones of extinct families. A list of the described 
taxa from Lebanese amber is given.
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Lebanese amber: a „Guinness Book of Records” [59]
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