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ABSTRACT — The fasiil aseociation and the strasigraphical and geological seing of the Lebanese Konservar-Lageestine of en Mammodra
{ = Ain-el-Garbedir) are described. Fouils in the site are relatively rave, but well-preserved and somesimes show tracer u)%fqﬁ sisues, The foesil aso
ciarion is somewhar different from that of the famous Cenomanian sites of Hjettla and Higel where fish and crustacean vemaing are dominant.
Terrestrial plants are comman at en Nammofira and reptiles, although rave, ave present. The sive alio yields isolated feathers and fmportant skele-
tal vemains af birds. The age of the en Nammodira Lagerstitie is comsidered Lavert widdlle Cenovarian based on ﬁmm:’n:ﬁmﬂ ﬁe'-’asu;z;mé:hy
aned foral stratigraphic relattonships. The depositional secting was in a small, non-tectonic and resevicted marine basin bo fo the ENE by a
clinsfarm and was mar decper than 56 m. Borsom conditions possibly including fypevialinity and anoxia allowed exceprional presevvation of biota

[fromt a variety of different habitar

RIASEUNTO — [Il Kosservae-Lagessedive cretacico di en Mammoira (Provincia di Kesrouine, Libano settentrionale) | — Vesngons
deseritte Uanociazione fomile ¢ le condizioni geofogiche ¢ strasgrafiche del glacimenta per conservazione (Konservar-Lagerstie) di en
Nanemoding | = Abn-ed-Garbodr) in Libano. I fasili in queste tito sono relativamente nari, ma sone ben conservaei ¢ talvolta preensany tracee di
tesruti molli, Liasociazione fasile & in parte divevia da guella det famosi giacimenti Cenomaniani df Hivdla ¢ Higel, caratierizzati da wna
prevalenza df pesci ¢ crostacer. A en Nammodsa sono comuni | reit a’iﬁg:’ume terrestrs e, sebbene vavi, sone presenti pure § verrili. I sito ba for-
wito anche penne tsolate ¢ tmportanti resti sobelesricd df necelli, Lo del Lageestinie & en Navwmotivg viene considerata tardo Censmantans

medin sulla bae defla bioseratigrafia a foraminiferi ¢ della svanigrafia locale. Lambicnte deposizionale era wne piccole favine riarets di origine
non tettonicg, bordato a et-nordest da wn clinomorfo e non pis pmﬁmfa dr 50 m. Ifl'nrar.:rminn' condizions af_ﬂlnda. ﬁ:mm @ iperralo-
& delle acque ¢ anessia, bawe permerse Leccezionale conservasione df organismi morid provenienti da habitat divers.

INTRODUCTION

The Cretaceous of Lebanon is famous for the fos-
sil Laperstirren of Hjolla (= Hadjoula), Hagel (=
Hakel?fand the less well-known Dahr el Kelb and
Maifouq (Mont-Liban, Jbail Provinee) deposits. All
are of Cenomanian age, and situared abour 35-40 km
MNME of Beirut, They have yielded a rich fauna dom-
inated mainly by fishes andycrustaccaﬂs. A list of the
fossils found at the Hjodla and Higel sites is report-
ed by Hiickel (1970), but it is out of date as a con-
siderable number of new fossils have been excavared
over the last years. In fact the sites of HLnflla and
Higqel are intensely excavated for fossils to be sold to
tourists and collecrors. Another famous Lagerseiree
rich in fossil fish, crustaceans and coleoid

halopods is known further south, ar Sihel Aalma
{OEE kilometres NNE of Beirur) and its age is report-
ed as late Santonian (Ejel & Dubertret, 1966).

Recently another site, named in the literature as
“Mammoura” (see Pinna & Dal Sasso, 1997;
Bannikov & Bacchia, 2000; Krassilov & Bacchia,
2000), has also vielded a fossil association typical of
the fossil Komservat-Lagerstitten and was briefly
described by Dalla Vecchia & Venturini (1999).

Specimens from “Nammoura” can easily be dis-
tinguished from those of Hjoila by their characteris-

tic greenish or pale blue-grey colour of the rock (pale
yellow to beige only if very weathered), the rarity of
fossil remains and the presence of small lenses of
chert, absent in Hjodla (E M. Dalla Vecchia, pers.
obs.). There is some resemblance with cherey levels in
Higqel where, however, the lithology is made of grey
limestone with grainy bedding surfaces, which are
highly fossiliferous (containing abundant, scatrered
fragmentary fish remains, crustaceans and coprolites)
[F%{DV, pers. obs.).

The geology of the "Nammoura” site is unde-
scribed and its age remains to be estabilished.

One of us (E M., Dalla Veechia, FMDW) had the
chance of visiting the site for four days in September
1998. A primary goal of the fieldwork was o under-
take a preliminary geological report and a palaconto-
logical survey, with empﬁla.i[s on sampling for micro-
facies analvsis in order to date the succession which
has :-,rieldej impaortant bird remains. The spectacular
exposition of the geometry of the sedimentary bod-
ies enabled aspects of the genesis of the fossiliferous
levels to be investigated.

The general palacontological description of the
site, its ﬁatlﬂg and a preliminary description of its
stratigraphic and sedimentological context are the
object nFthis paper.

Thin sections are deposited at the Museo
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Palaeontologico Cirtadine of Monfalcone, and the
following abbreviations are used: FLST = floatstone;
GRST = grainstone; MDST = mudstone; PKST =
packstone; WEKST = wackestone.

Abbreviarions of institutional names: MCSNM =
Museo Civico di Storia Naturale di Milano; MPC =
Museo Paleontologice Cirtadino, Monfalcone
(Gorizia); PIM = Palacontological Institute, Moscow.

LOCATION AMND TOPOGRAMHY REMARKS

An introduction to the problem of local names of
the sites is appropriate. The original names are wrir-
ten in Arabian characters and are translated into Latin
characters when they need to be reported in the
Western literarure. The wranslation is not codified
and, as a consequence, there is a plethora of different
translations for the name of each locality. This creates
E:I::b]ems in the scientific literature, as we show

ow.

W'e use here the names of Lebanese towns and vil-
lages as reported in the Map of Lebanon ar scale
1:200.000 in the Stephan Guide “Liban™ (without
date, but recently published).

The site known as “Nammoura” is represented by
two quarries opened near the bed of the Quadi
(Valley) "al Gabour™, near the en Nammoiira village,
Kesroudune Caza (Caza corresponds to our
Province), Mohafazat {corresponding to our Region)
of Mont-Liban. The name “al Gabour” is not report-
ed on the map and has been spelled for us by
Lebanese people from the original Arabian name (this
name creates a little misunderstanding, see below).
The site is ten kilomertres SSE of Hjodla and 25 kilo-
metres NNE from Beirut (Text-fig, 1). The narrow
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Text-fig. 1 - The region NE of Beirut with the locadon of the
Cenomanian Lagersrditen.

and deep valley is ESE-SWNW m:ndiﬂg and cuts a
succession of gently dipping and tecronically undis-
turbed Cretaceous limestones (Text-fig. 2). The same
succession is present on both flanks U% the valley, but
corresponding levels are topographically higher on
the lcEOﬂan {at the top of ﬂﬁﬁ is en Mammofira
village) because of the d]?p.

he quarries are mined for thin slabs of building
stone and fossils are occasionally found by quarry
workers.

Fossils from this site are present in the Roland
Anhouri collection, which was donated to the
MOCENM in the early 80% (Giorgio Teruzzi, pers.
comm.) and in a recently acquiredgcollectlcrn at the
PIM (Krassilov & Bacchia, 2000). The first quotation
of this site is probably thar of Gayer (1988) on a "new
fossiliferous site of Lebanon™. In fact Gayer (1988, p.
199) described “four specimens of a small fish, com-
ing from a Lebanese locality named Ain-el-Géarbotir,
situated south of Zaitoun in the Mount Liban™, The
specimens were collected in 1974 Prof. 1. A,

fescioglu who stated that “the fossiliferous outcrop
does not present the same richness of fossils of the
classic outcrops of Hakel and Hadjoula, of which has
the same late Cenomanian age” (our rranslation from
French).

Bannikov & Bacchia (2000) consider as differenc
sites that of Ain-el-Gérbolr reported hr Cavet
(1988) and "Nammoura”. TheE write (p. 4) “one fl:lrr
ther Lebanese locality, Ain-el-Gérboilr, ...., is known
for the only fish discovered there, the “salmoniform”
Gharbouria [ibanica (Gaver 1988)...... A new locality
with marine fishes was cflir;cnv:rcd recently by private
collectors  in  the Nammoura quarries.....the
MNammoura locality is represented by two limestone
quarries opened in the bed of the Ouadi (Valley) Al
Gabour”, However, the similarity between the names
“Ain-el-Girbobr” and “"Quadi (= Wadi) Al Gabour”
suggests the localities are the same (in Arabic Ain
means “spring” and “wadi” is an ephemeral stream).
On the map of Lebanon Zaitoun is the village in
front of en Nammaiira, on the opposite side rﬁ' the
valley. Thus the new site of Gayer [(1988) is thar
described here and is the same as the new site of
Bannikov & Bacchia (2000). As an aside, Dilcher &
Basson (1990) who described fossil leaves from en
Nammofira, though they had discovered “a new fos-
sil locality in Lebanon”.

Gayet (1988, p. 199) reported the age of Higel
and Hjoila as late Cenomanian, but in succeding

s, as in her Erml::ding works (e.g. Gayet, 19804,

), she quoted the age as “carly Cenomanian”,
THE MACROFOSSILS OF THE LAGERSTATTE

A fossil assemblage comprising articulated verte-
brate skeletons with preserved ml%—tlssms, non-min-
eralised invertebrates, and plants, characteristic of the
fossil Konservat-Lagerstdtten, was found in the quar-



















































