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Eii....2: The geomorphology of Lorraine characterized by a succession of subparallel 
cuestas of Mesozoic strata. From E to W thè following cuestas cao be distiguished: 

l. eastern margin of the "Grès vosgien" (Buntsandstein) 
2. côte du Muschel.kaJic 
3. côte infraliasique (Hettangian and Sinemurian) 
4. côte de Moselle (Bajocian) 
5. côte de Meuse (Oxfordian) 
6. côte des Bars (Portlandian) 
7. côte de l'Argonne (Albian) 
8. côte de Champagne (Coniacian-Thronian) 

From HILLY &. HAGUENAUER (1979) 
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I!:î!J coral facies 

~ basinal facies 

~ hiatus 

Ei&.....l: Distribution of the reef coral facies in France and Luxembourg during the 
bumphriesianum zone. By LATHUlLIERE. from DURAND et al. (1989). 
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scleractinian genera of these reefs have undergone a tuonomic revision 
(LATHUILIERE 1984, 1988, 1989, 1990). 

Sorne more localized Upper Bajocian outcrops also yielded a coral fauna which was 
noticed by GARDET (1943). ln addition, the lowermost formation of the Bathonian. 
regionally known as "Caillasse à Anabacia" is extremely rich in Cbomatoseris, a 
solitary mobile coral formerly known as Anabacia (GILL & COATES 1977). The 
Middle Jurassic corals from Lorraine have been described in a monograph by MEYER 
(1888). 

Without doubt, the Oxfordian scleractinians are the most famous corals in the area. 
mainly due to the early work of MICHELIN (1840-1843), and because they were Jater 
treated in detail in the thesis worlc of L. BEAUVAIS (1964)(see table 1). Consequent~ 
the extraordinary Oxfordian reef form.atioos and their rich coral fauna will be the 
second main topic of this guide book. 

2. Introduction to the Lower Bajocian coral formations 

Cyclic Middle Jurassic sedimentation in the Paris Basin documented by recurriog 
regressive sequences (KLÜPPEL 1919, PURSER 1969) bas been attributed to important 
eustatic fluctuations of sea leve! (HALLAM 1963, 1988; see also VAIL et al.1987). 
Within the Bajocian, two successive eustatic cycles are separated by a time lapse of Jess 
than one ammonite zone. 

Within the Lower Bajocian at !east two successive shallowing-upward sequences are 
observed. The first sequence begioning with micaceous marls, silty limestones and 
crinoidal limestooe, passes vertically into shallow-water coralline limestones and 
terminates with a bored hardground. In the second sequence , the basal unit is formed 
by various limestones with occasional ammonites. These are overlain by a second 
complex of shallow-water coralline limestooes which terminates with a bored 
hardground. 

During the Bajocian (bumphricsianum zone) there was an extensive coral reef 
development on the eastern shelf of the Paris Basin (fig.3). This was the first time in 
earth history that scleractinian corals, almost exclusively, constructed reefs which 
extended over an entire carbonate platform. Thus, these coral build-ups represent 
primitive climax communities in the history of Mesozoic coral reef ecosystems. 

These Bajocian coral reels occur within two distinct superposed reef complexes, each 
correspooding to one of two shallowing-upward sequences. These two coral-bearing 
limestone complexes were already known to eady stratigraphie workers (see KLÜPFEL 
1919) and were designated as the "Lower Coral U mestone" ("Unterer Koralltfil:allc", 
"Calcaire à poiypiers inférieur") and "Upper Coral Limestone" ("Oberer 
Korallenkalk", "Calcaire à polypiers supérieur"). ln addition. KLÜPFEL (1919:316-317) 
mentions a "Mittlerer Korallenkalk" ("Middle Coral Limestone") from the area of 
Metz. 

Based on rare ammonite findin,gs the Lower Coral Limestone bas been attributed to the 
bumphricsianum subzone and the Upper Coral Limestooe to the blsgdcni subzooe 
(CON11NI 1970). The coral reefs described in this guide book belong both to the 
Lower and Upper Coral Limestones. They crop out between Luxembourg and 
Sommérécourt (Lorraine) sorne 150 km to the south. 
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2.1 Geometry a.nd geomorphology of reefs 

The rœfs show an irregular outline and belong exclusively to the patch reef type. They 
include lens-sbaped reef bodies a few meters in diameter, together with dome-shaped 
build-ups up to 10 m thick and 10 to 20 m broad. Additionally, there are large reef 
masses often up to 20 m thick and extending laterally more than lOO m. There are no 
barrier reef structures, and no landward and seaward zonation of the patch reefs is 
apparent. Major reef bodies are usually truncated at their tops by the hardground 
discontinuity that terminates the sequence. 

The submarine relief of the reefs was Jow and averaged generalty less tban 0.5 m. Even 
in the vicinity of major build-ups it rarely surpassed 2 m and no steep or vertical reef 
watts were developed. Thus. even larger reel bodies rose gently as low mounds above a 
rather levet sea floor, although lateral transition from reel to inter-reef facies was 
generally abrupt 

2.2 Reer ecology and biota 

Substratum and reef initiation 
Initiation of rœfs occurred during shallowing phases when the substratum was 
colonized by herrnatypic corals. Numerous small coral reef bodies with conical bases 
developed contemporaneously and by lateral fusion produced large reef masses within 
the first meter of vertical growth. 

Reef framework 
The reef bodies are formed by a dense and coherent rigid framework of a paucispecüic 
coral fauna. The fauna is composed mostly of large platy herrnatypic colonies 
(predominantly lsastrea spp.) with additions of more massive colonies of the same 
genus, platy representatives of the genera Kobyastraea and Periseris and rare branching 
corals. Only at Sommérécourt branching corals play locally a major rote in framework 
construction. The reef rock may be formed by more than 70 % of coral skeletoos. The 
red alga Solenopora was found in reefs d the Upper Coral Limestone at Malancourt. 

The Bajocian reefs of the northeastern Paris Basin belong to the rare e~amples of 
Mesozoic reefs that show a rigid and coherent frameworlc comparable to weU­
developed Quatemary coral reefs. 

Growth rates and carbonate procklction 
The epithecae of sorne of the platy and massive corals show rhythmic growth ridges at 
rather regular intervals of 1 to 3 mm (fig.4). Assuming the ridges are yearly, they would 
indicate the growth rate of the colony. Skeletal density banding recognizable in 
longitudinal sections of recrystallized massive /sastrea (fig.S) are very similar to 
Recent growth bands. They suggest growth rates of the same magnitude. 

Calculated from growth band data, the gross carbonate production of one particular 
Bajocian coral reef was faidy low but remains within the range of its Holocene 
counterparts (GEISTER l986a, 1989). 

Currents and waves 
Currents and possibly wave action were active at several levels in the section as 
evidenced by the frequent large scale crossbedding of the rather coarse inter-reefal 
sediments formed mainly by the debris of crinoids and sea sheUs. The fine fraction was 
winnowed out and has been appareotly trapped as intra-reefal sediments in the 
interstices of the reef framework (GEISTER 19848). As a consequence, the coral 
colonies d sorne of these reefs that have a rather shallow aspect appear embedded in 
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~ Annual density growth baoding of a Bajocian recf coral (lsastrea sp) highlighted 
by diagenetic alteration of the coral skeleton. Carrière Blanche , Rumelange 
(Luxembourg). 

coral morphology observed in the reefs is mainly due to the extraordinary intraspecific 
vP.riatioo ,;;tudioo ~mong ç()Jo~i~ of 1Rastrea bernardiana (,;ee l,ATH1JUJRRE 1988). ln 
addition to the abundant lssstrea bemardiana. only very rare colonies of Jsastrea 
tcauistriata have been observed. 

Less abundant are platy Kobyastraca and the recently revised variable species Periscria 
ckgantula (see LATHUILIERE 1990). The phaceloid Stylosmilia and Thccosmilia arc 
more rare in this association. Dendroid branching corals (Dendraraea} contribute only 
locally to the framework construction. 

Many lamellar colonies exhibit a strange mode of branching with several superposed 
irrfglllar lamellae connected by small skeletal necks (HALLAM 1975, GEISTER 
1984a). This phenomenon, not described from Recent reef conlls, appears to be due to 
partial burial of the living coral by sediment, subsequent n:generation by upgrowth and 
renewed spreading of the colony above the sediment leve!. l'br sorne colonies of /sastrea 
this regeneration may be accompanied by an unusual transition from the cerioid to the 
phaceloid growth habit and vice versa (see LATHUILIERB 1989). 

()'yptic biota 
The platy coral colonies mostly formed an interlocking rigid framework. Notable is the 
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total absence of major cavities within the Bajocian reef framework which contrasts to 
modern coral reefs. However, a coclobite fauna fixed to the lower face of the corals 
demonstrates that these colonies have not been entirely encrusting. Thus, the platy 
colonies formed relatively small shelters for a fairfy diversified cryptic fauna (fig.6). 
Amoog the cryptobionts the following groups have been recognized: 

endolithic: sponges, lilhophagans (at !east two species), annelids or sipunculids, 
phoronids (?), algae 

~ pedunculated brachiopods (rhynchooellid.s and terebratulids), thecidcan 
brachiopocls (Moore/lina), serpulids, bryozoans (Plagioecû), nubecularian foraminifera. 

O!hçr fossils: 
Within the coral framework the following pelecypods may be observed : 
Chlamys, Plagiostoma and Lopb&. Chlamys is most abundant and appeara 

DEAD REEF CORAL 

~ Organ.isms associated with platy Bajocian reel coraJs 

se = serpula 
br "' bryozoan 
ph = pbaretronid 
th ; thecidean 
st = strom atolite 

ep ~ boring sponge 
b "' small brachiopod 
Ji "" litbopbagan 
ve ~ vermiform bodng 

Moclified from LATHUll.JERE (1982) 

g.b 

nu = nubecularian 
ci "'cidarid 
cbl = Chlamys 
1gb"' large brachiopocl 
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tightly associated witb the boundstone facies, prcbably because d its obligatory byssal 
fixation to hard substrates. Among echinoids, two species may be commonly 
encountered: Caenocidaris c.ucumifera and Paracidaris zscbollei. 

The macrofaunal association of the inter-reef facies is more divene, mainly due to the 
nature d the substrate. This is especially true for the "Lower Coral Limestone" where a 
sdt substrate is more common. The foUowing pelecypod genera have been 
encountered: Lopba, Ctenostreon. Plagiostoma, other Limidae, 1Ticbites, Cblamys, 
E.ntolium, Cavilucina bellons and Pseudotrapezium as weU as Pholsdomya. Large 
gastropod shells of the genus Bourguetia are very common. Terebratulid and 
rhynchœeUid brachiopods are also common. The predominant macrofossil.s are, 
however, Isocrinus ossicles and spines d Paracidaris zscboklœi. 

2.3 On the differences between Bajocian and Quaternary coral reefs 

Typical Quaternary reefs preferably settled on a hard substratum provided by an older 
reef and other limestone forming outer terrace margins or tq:Jographic highs on a 
freshly inundated sea Ooor. Pioneering reef-building biota are frequently represented 
by medium divenity associations d incrusting and massive scleractinians that lived 
above wave base. Initiation of reef growth on soft substratum seems to be exceptional. 
Prevailing growth rates of the massive corals vary from Jess than 10 to 25 mm/year 
depending on systematic affinity, depth (light levet) and temperature of the water. 
Holocene shallow-water reefs were growing to thicknesses up to 20 m within severa! 
thousand yean. 

By contrast, Bajocian reefs settled on a perfectly level sea floor covered by sand and/or 
sandy mud and, as reported by KLÜPFEL (1919:313), on nests of rhynchonellid 
brachiopods. These are frequently underlain by oolitic and crinoidal limestone and 
more rarely by ammonite-bearing sediments. Reefs were initiated as coral biostromes 
of very low diversity. Their piooeer coral fauna coosisted of supposedly deep-water 
morphotypes of otherwise massive scleractinians (mostly Isastrea spp.) and thin disc­
lilce Kobyastraea sp. and Periseris sp. with growth rates around 1 mm/year. They 
resemble the growth habits of modern deeper-water agariciids. 

Growth analyses of a number of well-preserved coral specimens from a Bajocian reef 
in Luxembourg indicates very low distal growth rates ranging from 3.0 mm/ year in 
the massive to Jess than 1 mm/year in the more Oattened colonies. These observatioos, 
supplemented by sedimentological evidence, point to an onset of reef growth at water 
depths weil below wave base. The shallow and uppermost part d the original Bajocian 
reef bodies is not preserved today as a result of the bioerosion during the formation of 
the hardground that terminated the sequence. In one particular case, the gross growth 
rate of a Bajocian patch reef was calculated from individual coral growth rates, 
suggesting tbat it oeeded some 10,000 yean for the upgrowth of the 18 m thick reef 
body (GEISTER 1989). 

By contrast, the shallow-water framework of Quatemary coral reefs is commonly 
dominated by fast-growing branching acroporids and poritids with growth rates of 3 to 
more than 20 cm/year. These have no ecological equivalent in the Bajocian coral reefs 
of the eastern Paris Basin. 

Moreover, the Quatemary reef coral fauna is highly diverse (with 80 genera io the 
lndopacific and 35 genera in the Atlantic) as compared to the 12 odd coral genera 
present in the Bajocian of eastern France. But this observation of lower diversity might 
be biassed by the fact that the shallowmost reef crest associations of ali the Bajocian 
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reefs were truncated and by their marginal position within the Bajocian tropical belt 
(GEISTER 1989). The latter observation aJooe suggests a reduced diversity of the 
hermatypic scleractinians. &:ological zor~ation is common in the Quaternary 
(GEIS'l'"ER 1980, 1982,1983) but absent in the Bajocian reels of the area. 

Disruptioos of reef growth caused by natural physical and biological disturbances and 
subsequent recolonization are commoo in the Quaternary but seemingly are rare in the 
Bajocian coral reefs examined. Ero&ion by boriog bivalves and even more intensively by 
clionid sponges is widespread in the Quaternary. lt was more restricted in the Bajocian 
coral&, however, where lithopbagan boriogs are most obvious. 

Cheilostomate and cyclostomate bryozoans play a certain ecological role as encrusters 
in the framework of Recent reefs. But in the Bajocian reef framework only negligible 
amounts of smaU and encrusting or branching colonies of cyclostomates have been 
observed. Binding calcareous algae which are well-represented in Quaternary reefs, are 
restricted to local occurrences of Solenopora in the Bajocian reefs. 

Literature; 
DURAND et al. (1989), GEISTER (1980, 1984a, 1984b, 1986a, 1986b), KLÜPPEL 
(19i9), LATHUllJERE (1981,1982) 



17-

2.4 Field guide to Bajocian and Bathonian coral for111ations 

Stop 1 Bajocian coral reefs and inter-reer sediments at Rume.lange south 
of Grand-Duchy of Luxembourg) 

The outcrop to be visited is a large abandoned limestone quarry ("Carrière Blanche" or 
"Weiss-Kaul") situated SW of the town rX Rumelange at the southern border of the 
Grand-Dudly of Lùxembourg. The quarry was fonnerty worked to extract limestone 
for the local steel industry. lt is approximately 600 m wide from H to W and its quarry 
walls are up to 25 m high exhibiting most rX the "Lower Coral Limestone" ("calcaire à 
polypien inférieur") and ovedying ammonitic beds. But the bardground on its base is 
not visible in this quarry. 

The outcrops give a fine overview Œ lateral facies transitions within the "Lower Coral 
Limestone" and show its relation to the ovedying ammonitic beds. They are renawned 
for thei.r well-developed reer formations. 

Stratigrmhv: 
"Calcaire d'Audun-le-Tiche" or "Other Kalk" whicb corresponds to the Lawer Coral 
Lirnestone of Lorraine. h is ovedain by the "mames sableuses d'Audun-Je-Tiche" or 
"Other Mergel" . Both are referred to the humpbr.icsianum zone o( the Lower Bajocian. 

Most conmjcuous fossils 
Reer frameworlt of "Calcaire d'Audun-le-Tiche": ls&stru bernardinla (predominanO, 
Kobyastraea, Pcriseris, one single but large colony of Stylosmila; Lopba, Lima, 
pectinids and other pelecypods; gutropods; rhynchonellid and terebratulid brachiopods; 
echinoids; encrusting serpulids and bryœoans. HARY (1970) mentions rare findings of 
ammonites. 

Inter-red facies of "Cakaire d'AullJn-le-Tiche": Bourguetia, crinoid ossiclea 

Hard!tround: numerous boring organisms (lithophagans, PoùmcUa?, PolydoritcS! etc.), 
and ena-usting oysten. 

"Mames sableuses d'Audun-le-Ttcbe": numerous pelecypods (abundant small 
Oxytomida~, stepbanoceratid ammonites etc. 

Access to "Carrière Blanche": 
The town of Rumelange is situated sorne 6 km due SE of Esch-sur-Aizette, the centre 
of the Luxembourg steel iodustry. From Rumdange city centre follow road sign 
indicating ,.musée des mines, champs de tir". Leave the car at the shooting range 
("champs de tir") whicb is just beside the entrance to the eastern end of the quarry 
area. From here the outcrops may be easily reached by foot. 

Coordinates : (GAUSS-Luxembourg) x = 68,28 to 68,72 y = 57,54 to 51,96 

Toooarapbic mans 1: 50 000 : XXXITI-11 (Audun-le-Roman) 
1:20 000: Vl(XXXID-10)-Nos.7-8bis.(Escb-sur-Alzctt~ 

GeoJoeic man 1: 25 000 : Nr:l (sheet Hsch-s.-Aizett~ 

Literature : 
GEISTHR (1984a,1986a,l989), HARY (1970), LUCIUS (1945), STAMM (1975), 
WATHRLOT et al.(l973:150, 159-160) 
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1:20 000 

Because of ils large size, the outcrop will be vlsited at 2 statim& V\ and B) in ctrlet to 
show the besHieveloped and most easily ac<:essiblc reef formations. 

Station 1 A: Ea.~ttfnmost sector or the quarry area adjacent to the 
sboutin~: r11.nge 

~ 
From the patt.ing area of the "champs de tir" walk down the quarry road whicb is 
closed for vehiclu by a barrier. Aftec about l 00 rn the mad widens into the southewotern 
sector of the "Carriéce Blanche~. 

The w\crop 
Red framework: 
Of interest is th«: soutbem quarry wall whic:h e:xhibits a remarkabtc reef structure, 
which h;i& already been stucli~d to wmc detail (GEISTER 1984a,l989). This patch reer 
bas a stem·llke ba&e that is topped by a wide roo( truncated by a bored hacdground 
gi ving it an overa Il mushroom-1 ik.e iihape (fig. 7). The vertical thickness of the reel as 
exposed in the quarry wall is about 18 m. 



SE 

bored 
hardground 

NW 

quarry te:rrace 

fliJ: Stop L Pa nor amie sketch of quarry face at "Carrière Blanche", Rumelange, Luxembourg (Station lA). The mushroom-shaped patch 
reef developed during a shallowing·upward cycle of the Lower Bajocian (Lower Coral Limesrone, bumpb.riesianum subzone) and is truncateà 
on top by a bored hatdground. The hll!'dground is overlain by muddy to calcareniric limestonc ("Marnes sableuses d'Audun·le-Tiche") 
representing the deeper-water phase of a subsequent shallowing·upward cycle. A hardground present ne ar the base of the patch reef does not 
crop out in this quarry. Height of the reef body as visible in outcrop îs approximately 18 m . From GEISTER (1989). 

' 
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As the mushroom developed, the patch reef appeared as a low mound that rose gently 
above a levet sea·floor. Lateral transition from reef to inter·reef facies was abrupt. No 
onlapping sediments can be obsetved. During a later growth stage. cocals 
simultaneously co!onîzed much of the surrounding sediment surface, thus forming the 
"head" of the mushroom. Sedimentation rate equalled roughly the growth rate of the 
adjacent reef. 

From this patch reef, the growth rate and !ife span of a number of coral colonies with 
weU·developed growth banding (fig.5) were studied. The estimated accretion rate of the 
entire densely packed reef body (fig.8) was close to 2.2 mm/year. Therefore the 18 rn 
thick ooef body represents at leallt 10,000 years of reef growth. The gross carbonate 
production, as calculated froro skeletal geometry, coral cover and coral growth rates 
shouki have been around l6·1.8xlcP g/m2tyr. This is rather low as compared to Recent 
patch reefs (GEISTER 1989). 

Note the fine silty matrix trapped within the interstices of the framework (fig.9). 

lnter·n~ef sediments: 
Sediments of the Lower Coral Limestone are fairly coarse, well--rorted, winnowed and 
rippled, indicating a rather high ·energy shallow--water environment. Thi& contrasts to 
central and southern Lorraine wbere the inter-reef sediments of the Lower Coral 
Limestone indicate a more quiet and possibJy deeper water depositional environment, 
which would have been more distant from the Rhenîsh continent. 

To the left of the quarry wall the hardground truncating the top of the reef (fig.IO) 
and the overlying beds of the fossiliferous "Marnes sableuses d'Audun-le-Tiche" are 
readily accessible. 

Station 18 : Western scctor of the quarry area 

~ 
From the parking area of the "champs de tir" drive westward for 300 m to enter tbat 
wide and extensive quarry area. 
~; 

The southem outcrop waU shows a good exampJe of onlap of inter·reef sediment onto a 
large reef body (fig.ll). The tram;itioo here is not at aU abrupt. There is sorne 
interfingering of coral-rich and coral-poor sediments paralleJ to the reef slope. lt 
appears that the reef body was gradually drowned by onl.apping inter-reef sediments. 
Lik.ewise reet and inter·reef sediments are truncated at their top by the hardground. 

Nearby, there are 3 smalJer reef bodies that have been oompletely drowned in the 
sediments weU below the truncation surface. 
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Eia..J: Stop 1. lntedock.ing framework formed by densely packed platy to massive 
Bajocian scleractinians (predominantly lsastrea sp.). Stem of mushroom reef (flg.7) 
at Station lA. Hammer (32 cm) for scale. 



-22-

fi&...2: Stop 1. The fines winnowed oul from neatby inter·reef sediments were trapped 
in the interstk:es cL the Bajocian reef framework. 

fjg.Jg: Stop 1. Bored hardground truncating the top of mushroom reef of fig.7. 
Jl«>te oumerou& boreholes of varying si.ze and encrl15ting oyst~ Station lA. 
Hammer 32 cm. 
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Fig. 11: Stop 1. Panoramic sketch of quarry face at "Carrière Blanche" (Station lB). Lower Coral Limestone ("Calcaire d'Audun-Je· Tiche") 
with reef and inter-reef facies is separated from the overlying deeper·water sediments ("MJlrnes sableuses d'Audun ·Je· Tiche") by bored 
hardground. Note onlap of inter·reef sediments on slope of large reef body (ca.l8 m thick). From GEISTER (1984a). 
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Stop 2 Bajocian coral reefs and inter-red sediments at Malancourt 
(Lorraine) 

The outcrop to be visited is a buge limestone quarry ("Carrière des Anges") that was 
used by the cement industry. The exceptionally large quarry wall (sorne 400 rn wide 
and more than 30 rn high) exhibits a unique panorama both of the Lower and Upper 
Coral Limestones and the suprajaccnt "marnes de Longwy"(Longwy maris). 

The "Carrière des Ange.'i" at MalancourHa-Monta11ne 

Access to quaro: 

The small village of Malancourt is situated in the hiUs of the "c6te de Moselle" whicb 
forms the western flank of the Moselle valley between Metz and Luxembourg. Lying 
sorne 18 km due SSW from the centre of Thionville, it may easily be reached by car 
afte.r driving for 11 km from the highway exit of Mondelange (S Thioovill~ via 
Rombas. The modern road crosses the cuesta to Mootoi&-Ja-Monlagne. From Montois 
there is also an easy coonection to the exit of the highway Veroun-Metz at Ste. Marie­
aux-Chênes which is 12 km from Malancourt. 

Pass through Malancourt from the N and follow direction "Pierrevillers/Roncourt". 
Near the end of village turn left into small street ("rue de la Potence") and continue for 
severallOO m to its end (barrie!). Proceed downhill by foot on quarry road for r.ome 
500 rn unti! the panorama of the quarry wall can be seen to the left. The top of the 
quarry may easily be visited by walk.ing up a forest lane from the righi slde of the 
quarry. 

Stratigr;mhv: 
"Marnes de Longwy": lowermost Upper Bajocian, subllucatum lOile 
Upper Coral Limestone: Lower Bajocian, bl&gdcni subzone 
Lower Coral Limestone: Lower Bajocian, humpbricsimum subzone 

1: 50 000 
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Coordjgg: x ~ 872,4 y : 176,45 

Isœographic and geolçejc maps l:SQ QQQ; Nr.XXXIII-12 (sheet Briey) 

Uteratun;: 

DURAND et al. (1989), GBISTER (1984a), HALLAM (1975), HILLY & 
HAGUENAUER (1919), KLÜPFEL (1921), LATHUILIERE (1989), MAUBEUGE 
(1972) 

FigJ2 shows the facies distributioo seen in the quarry walL Details are shown in figsJ3, 
14, 15 and 16. 

Lower Coral Limestone 

Bedded limestones and marls very rich in bioclasts and f016ils. The fauna is dominated 
by pdecypods, but incllldes also ammonites, belemnites, nautilida, the gastropod 
Bourgi.ICtia, brachiopods and echinoids (see list in HALLAM 1975). ln addition, there 
are Thalassinoidcs burrows. 

Within the lower part of the quarry wall, at !east 9 coral buiki-ups are visible, built 
maînly by thin platy corals (Isa8trea and PeriBcris dominant. with some Kobyastr.aes). 
Sorne of the reefs are at least 16 rn high. But their original submarine relief was very 
low. Mucb of the apparent topography, îndicated by onlapping sediments, is due to 
differentiai compactioo. The depositional envîronment was more quiescent and deeper 
than in the corresponding reefs visited at Rumelange. 

The top of the Lower Coral Limestone is truncated by a hardground boted by 
Trypanites. This lower hanlground is accessible at the left &ide of the quarry wall It 
corresponds in age to the hardground seen at Rumelange. 

Chtt"ty limestont! ("faciès à Ch aiDes") 

These are thin-bedded, poody fossiliferoU5 limestones with irregular ebert nodules 
wbich correspond to a pn~ferentîal silicification of Thalassinoidcs bun"'Ws. According to 
HALLAM (1975) this unit contains abundant calcite·replaced spicules of tbe siliceous 
sponge Rhaxella. indicating a probable source for the diagenetic chert nodules, but there 
are also detritical quartz grains in these beds. 

The Upper' Ü!l"al Umestone 

This is mostly inaccessible in the upper part of the vertical quarry wall. The inter-reef 
sediments are characterized by large-scale cross-bedding of rnostly winnowed and 
sorted bioclastic sands comparable to the Lower Coral Limestone at Rumelange. Reef 
initiation occurred by growth of numerous small conical reef bodies which joined to 
form a large reef structure within the first metre of vertical growth (fig.15). The 
frarnework is densely packed and built predominantly by fairty thick platy colonies, 
presumably of L<;astrea. Sorne of the colonies became very large up to 1.5 rn across. 
Localy, the onlapping sediments are rich in thalli of the the red alga Solcnopora.. 

The top of the Upper Coral timestone is truncated by the upper bored bardground 
whîch is easîly accessible on top of che quarry. 

l 'he "Lon~wy Maris" ("marnes de l.ongwy") 

These are yellow sandy lîmestones containing abundant shells of the small oyster 
Praeexogyra acumituda. The beds form the top of the quarry. 
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- -- REEF FACIES 

flgJl: Stop 2. Panoramic sketch of the "Carrière de& Anges" at Malancourt featuting 
the Lower Coral Limestone ("polypiers inférieurs") truncated by hardground and 
overlain by cherty limestone ("facies à chailles'') and the Upper Coral Limestone 
("polypiers supérieurs"), Lower Bajocian. · 
By LATHUILIERE, from DURAND et al. (1989). 
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Stratified sediments are 
inter-reef sediments of the Lower Coral Lime6tone overlain by cherty Ïimestone. 1bp of the quarry walls formed by the 
"Longwy mads". Face of the Malancourt quarry. 
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Stop 3 : Bajodan coral reefs of Viterne (SW of Nancy) 

The outcrop is an abandoned quarry where limestone has been extracted at 4 quarry 
levels which are easily accessible to the visitor. The quarry exhibits a complete, partly 
three-dimensional VÎE!W of a sequence of both coral limestones including the 
uodedying beds and the overlying "mames de Longwy". 

The quarry of Viterne 

Access to guarcr: 
The village of Viterne is situated about 20 km SW of Nancy to the N of Route National 
RN 74"' D 914 wb.ich connects Nancy to Dijon. The quarry lies hnmediately N of this 
road. about 1.2 km WSW of Viterne village. It can aJready be seen from far when 
approru:hlng on this road from the B. 

The floor and lowermost wall of the quarry can be visited from the main entrance at 
the roadside. For the bigher strata you must continue for sorne 250 rn on paths on the 
ri&bt or left sides of the quarry. From there the 3 upper quarry terraces are easily 
aœessible. 

l: 50000 



-32-

REEF FACIES 

NW 

~ 

E&.ll: Stop 3. Panoramic sketches of the Viterne quarry face featuring the Lower 
("polypiers infërieun"}; and Upper Coral Lime'ltones ("polypiers supérieurs"}, 
underlyiog and overlying strata and tbeir relationship w the two harogrounds. Lower 
Bajocian. By LATHUILIERE, from DURAND et al. (1989). 
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Stxatignmy: Upper and Lower Bajocian. 
"Marnes de Longwy": Upper Bajocian, subfurcmun zone 
Upper Coral Limeitone: Lower Bajocian, blMgdeni subzone 
"Oolithe cannabine": humpbricsW1um zone 
Lower Coral Limestone: Lower Bajocian, h.Jmphriesianum subzone 
"Oolithe à Clypeus angustiporus"' : Lower Bajocian 
"Calcaire à entroques": Lower Bajocian 

Coonijnatçs: x= 871,2 y = 104,6 

Topoerapbjc and geologjc maos l:SO 000: Nû316 (shed Vézelise) 

Literature: DURAND et al (1989) 

A paooramic sketch of the wbole quarry (fig.17) shows the facies distribution within 
this extensive o\âcrop. 

At the base of the quarry we obser~ for the first time the sediments and the hard­
ground undertying the Lower Coral Limestone. These are the "calcaire il entr(HJieS" 
(a crinoidal grainstonÇ and the "oolithe il Clypeus angustiporus" (an oobiosparitic to 
oosparitic grainstone). The latter terminates with a bed formed by resedimented and 
bored oolite pebbles ("lag deposit"). 

Lower Coral Umestone 

There a.re build-~ ~ to 8 m high and 60 m broad at the base. lnter-reef facies are 
more or Jess argillaceous with a texture varying from wackeRœe to grainstone with 
bioclasts, ooids, sorne intraclasts and pellets. 

Most conmicuous fossils: 
lsocriiJus, pelecypods (Chlamys, Camptonectes, Lopha, Trichites), gutropods, 
pedunculated bracbiopods and MoorelliDa (a thecidean brachiopod), echinoids 
(Paracküris zschollii and Clypcus sp.) , bryozoaos, serpulids and a few foraminifera. 

The Lower Coral Limestone terminates with KLÜPFEL's "Lucinenbank:" containing a 
rich mollusk fauna (CaviluciiJa bclloDJI, Pseudotrapezium sp., Pholadomya sp., Modiolus 
sp., Bourguetia striata). The sbelJs are only preserved as moulds in the upper part of the 
"Lucinenbank" wbich is itself clearty truocated by the lower hardground already known 
from Rumelaoge and Malancourt Ibis hardground is covered by a sbell bed rich in 
Entolium valves. 

"Oolithe cannabine" 

Beds 3.2 m thick and very rich in oncoids. The latter are formed by the encrustiog tests 
of Nubccularia reicheli RAT whicb alternate with a.lgal crusts. 

Upper Coral Limestone 

The lateral extensions r:l the coral reef formations are rather irregular because they 
were intermittantly suffocated by onlapping ooid and bioclastic sediments. There are 
lateral transitions from true framework to incohesive communities Œ in situ coral 
colonies scattered in the sediments. The framework is mainly formed by platy 
scleractinians. 

The limestone terminales with the upper hardground, marked by borings and 
encrustations. Also this hardground, already visited at Malancourt, is widely known 
from western Europe wbere it truncates the deposits of the Lower Bajocian 
(bumphriesianum zone). 
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"l..ongwy maris" 

These are rich in brachiopods and pelecypods and form the top of the quarry. Their age 
is lowermost Upper Bajocian. 
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Stop 4: Bajocian coral reefs al Sommèrécourt (south of Neufchitea~) 

The reefs of Som.mérécourt will be visited in a quarry wbich is at present not wocked. 
The rocks cropping out in the 150 rn wide and 30 rn high quarry face, comprise the 
Lower and Upper Coral Limestones which exhibit interestÎ.118 coral rcef formations. 
Bath coral limestones are 5eparated by a hazdground whlcll is overlain by the "oolithe 
cannabine". 

The quarry of Sommérécourt 

Accqs to guarry: 

The viUage of Sommérécourt is situated in the southern part of Lorraine, sorne 16 km 
to the south of the provincial town of Neufchâteau. From Neufchâteau lake road Dl to 
Lamarche. From Somméricourt lake road 0148 to Goncourl The quarry will be 
visible to the right in the wood some 2.4 km after leavÎ.118 the outskirts of 
Sommérécourt. After eatering the quarry area, there is a small elevation visible to the 
left from where a beautiful panorama of the wbole outcroppÎ.118 series can be observed. 
The wide extension of the outcrops and the preaence of 3 quarry terraces give easy 
access to aU the facies unih visible in the quarry face. 

Stratjgrapby: Lower Bajocian, humphricsWJum zone 
Upper Coral Limestone: blsgdeoi subzone 
"Oolithe cannabine": humpbric.sianum zone 
Lower Coral Limestone: hwnphricsiallJll1l subzone 

1 : 50 000 



-37-

Coontinatg: x = 845,8 y "' 64,2 

Topœnwhjç and geologie maps 1: 50 000: Nr.XXXII-18 (sheet Bourmont) 

Literature: DURAND et al.(l989), HU..,LY & HAGUENAUER (1979:62~63) 

The panoramic sketch of fig.l8 shows the facies relations within this extensive quarry 
a rea. 

Lower C'..oral Umestone 

The framework is rather different from that seen at Rumelange, Malancourt and 
Viterne where the cotais generally formed a true coherent framestone. At 
Sommérécourt, the coral communities appear more Joosely bound. They cover and 
encrust the sediments to form bindstone. This may explain the re1atively smaU number 
of cryptobionts (coelobites) present under the plnty colonies. The communities of 
branchlng corals whîch are surprisingly frequent at Sommérécourt, trapped the 
sediments to form bafflestone. 

The composition of the fauna is also faidy unusual: the massive and platy colonies of 
Jsastrea do not dominate everywhere the framework:. The genus Peri:>eris is very 
abundant, showîng different growth habits of its colonies. The dendroid Dendrara.ea is 
also very frequent and hosts a diverse fauna of small invertebrates (mainly brachiopods 
and gastropods). Pelecypods of the genus Ch/amys and the echinoid Caenocidaris 
cucumifera are more abundant here than in the corresponding beds of the preceding 
outcrops. 

The inter~reef facies is simîlar to that of Viterne with a texture of packstone and 
grainstone.. Clasts are mainly echinoderm and pelecypod fragments, and coated grains 
(ooids and nubecularian oncoids). Dolomitization is locally important. 

The Lower Coral Lirnestone terminates wîth KLÜPFEL's "Lucinenbank" which is 
locaJly rich in dissolved coral skeleton.s. Also here, the "Lucinenbank." and the tops of 
adjacent reef bodies are sharply truncated by a hardground corresponding to that seen at 
Viterne. 

Within the Lower Coral Limestone a large ( 2 m dîametr~ resedimented block. of reef 
rock is-easily recognized (fig. 19). The resedimented character of the block is indicated 
by the exclusively vertical orientation of the dominating platy corals and of the 
micrite/sparite interface in the geopetals. The black lies on an argiUaceous bed with a 
strong lateral dip which is rich in debris of large oysters. 

The "Oolithe cannabine" 

It shows the same microfacies as at Viterne.. 

The lJpper Coral Limestone 

This facies is very similar to that observed at Viterne, although the benthic 
communities cbaracterized by Dcadraraea are more common. Here again, the tq1 of 
this rock unit is truncated by the upper bored hardground. 
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Ei&JB.: Stop 4. Panoramic sketches of the Sommerécourt quarry face featuring the 
Lower ("polypiers inférieurs") and Upper Coral Lime:stones ("polypiers supérieurs"), 
hardground and related facies. Lower Bajocian. 
By LATHUILIERE, from DURAND et al. (1989). 
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Stop Y. "Cailla.'lse à AnMb.:fcûr" with underlying coral patch and oolitic 
tillai facies at Bicqueley near Toul 

The village of Bicqueley is situated sorne 6 km S from the centre of 1bul on the road 
0904 wftich leads to Thuilley-aux·{JroseiUes. Two outcrops of Bicqueley were sclcctcd 
for this guide book becaw;e they exhibil a fossil equivalent of a Bahama Bank type 
environment with oolite shoals and coral patches .. These very shallow-water depo~its are 
lruncated by a bored hardground which itself is ovcrlain by deeper-water deposits of 
the "Caillasse à Anabacia" of lowermost Bathonian age. The two topics of Stop 5, an 
oolite shoal and a ccnl patch will be visited at Stations SA and SB which are from each 
odter sorne 1.2 km apart. 

Stratigraphy: 
Caillasse à Anabacia: lowermost Bathooian (zigzag zonq (see MANGOI.D et al. 1991) 

Oolithe miliaire supérieure: Upper Bajocian (parkin.roni zonq (see MANGOLD et al. 
1991) 

Most coosuicusm fossils 
Oolithe miliaire supèrieure: undetermined m.uKive coral colonies, gastropods, 
pclecypods and braclliopods. 

Caillasse à Anabacia: Chomatoscris spp., numerous pel!lCypods, brachiopods and 
ecbinoid& (see GARDET 1929) 

ToooeriiJbic and geoloejç mw l:SQ 000: Nr.XXXIll-15 (sheet Toul) 

Literature: DURAND et al. (1989), LEDIT (1985) 

Station SA: QuaiTy Z km NE Bicqueley 

Accm to Q).laro;: 
ACter entering Bicqueley from Thuilley turn right within village centre into small road 
th at leaves the village and crmses the fields to the edge of the forest (1.3 km). Continue 
&traight into the forœt for 600 m keeping s!ightly to the right at the ~rossroads, until the 
road widens into an extensive quarry in the "Oolithe milia.îre supérieure" (fig..20). 

Coor4jnales LAMBERT 1 : x ~ 864,8 y = 1110,0 



quarry face ot- Station 5A at Bicqueley with fomets and reactivation surfaces in 
the "Oolithe miliaire supérieure" (Upper Bajocian) interpreted as ebb spill-over lobes. The terrace above and 
the background is formed by dcposits of the .,Caillasse à Amtbscia" (lowermost Bathonian). 

' 
~ 
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The ootcrop (fig.20) 
The interest in this outcrop is threefold: 

1.) Here we can observe the contact of the uppermost form.ation of the Bajocian 
("Oolithe miliaire supérieure") with the overlying lowermost Bathooian ("Caillasse 
à Ansbacia") both separated by a bored bardground. But the latter is not weU visible 
here due to poor ootcrop cooditions. 

2.) The "Oolithe miliaire supérieure" is a grainstone formed by well-sorted true ooids 
aJternating with more bioclastic layers. There is a conr;picuous crosslamination visible 
in the outcrop (fig.20) with bundles assembled to units up to 4 m thick. Tbese allowed 
to study in detail the hydrodynamics of a fossil marine sand belt whicb is comparable 
to Recent examples described from the Bahama Bank. Tbese deposits have been 
interpreted as "ebb r;piU-over lobes" directed from the platform to the open sea which 
wouJd indicate the probable influence of the tides (see LEDIT 1985 and DURAND et al. 
1989). Note numerous massive circumrotatory corals ("coralliths"). around 4 cm in 
diametre, in the uppermost part of the "Oolithe miliaire supérieure". 

The "Caillasse à Anabacis" • an unsorted bioclastic limestone. is very rich in the small 
solitary coral Chomatoseris (formerfy Anabacia) wbose skeletal structure suggests a 
mobile mode ci life (see GILL&. COATES 1977). 

3.) Noteworthy is also a set of faults directed N 140 E wbich parallel the small tectonic 
graben of Bicqueley situated severa! 100 m to the W. The fauhs prove the activity of 
distensive synsedimentary tectonics towards the end of the Bajocian. The faces of the 
faults are impregnatt:d by severa! centimetres to decimetres of iron oxyde. The material 
of the joint fiUing is similar to that found within the boreholes of the hardground 
ab ove. 

Station SR: Outcrops 1.3 km N of Bicqueley 

Access to gutcrops; 
About 1.3 km N of the viUage , a small quarry becomes visible on the right in a slight 
left turn of road 0904. The vertical a.nd inaccessible quarry face shows a beautiful 
section of the "Oolithe miliaire rupérieure" truncated by the hardground and overfain 
by the "Caillasse à Ansbacia" (fig.21). 

lmmediately before the curve a field path branches off to the right, leading after a few 
metres to a pit dug into the "oolithe". Behind there is a low ridge of wasteland 
overgrown by small shrubs and with a solitary pine-tree on top. lt is capped by the 
"Caillasse". 

Coordinates LAMBERT 1: x = 863,3 y = lll0,2 

The outcmps: 
On the hilltop around the pinetree there are sorne good outcrops of the bored 
hardground. lt truncates a large massive Upper Bajocian coral. This coral head attains a 
diametre of 80 cm. Density baoding highlighted by recrystallisation of the skeleton is 
very conspicuous showing yearty growtb bands (fig.20) of 2.5 - 3.0 mm. indicating a 
totallife span of the colony in the order of 130 to 150 years. 

The bardgroond is overfain by the bioclastic deposits of the "Caillasse" with numerous 
well-preserved Cbomatoseris. 
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E.i&.ll: Stop 5. The "Oolithe miliaire s~érieure" truncated by the hardground and 
overiain by the "Caillasse à Anabacia". Quarry N of Bicqueley. Station SB. 

Ei&,22: Stop 5. Massive coral colony with its top truncated by the hardground. 
Upper Bajocian. Station SB a1 Bicqueley. 
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3. Introduction to the Oxfordian reef formations 

3.1 Uthostratigraphic nomenclature and 311e 

The "Formation récifale de lonaine" 
ln Lorraine., the Oxfordian stage begins within the clayey formation of the "Argiles de 
la Woëvre", the upper part of which bas been attributed to the Lower Oxfordian mariae 
zone. It grades upward into the "Terrain à ChaiHes" which is characterized by a 
progressive upward intercalation of limestone beds. This formation terrninates with a 
hardground formed by a pavement of large bored oyster valves or with an iron oolite. 
The "Terrain â Chailles" is overiain by the "Formation récifale de Lorraine" forrned by 
rwo distinct superposed reef complexes. 

The reef formations of the Oxfordian of Lorraine have been known for a loog time. 
Their long history of investigation and the natural complexity of facies 
interrelationships led to an unreasonable proliferation of formation names. As a 
consequence of this, in many geological maps and regional studies these reer rocks 
have been named "Corallien" and subsequently "Calcaire Corallien" or "Argovo­
Rauracien" . Otber more or tess inforrnal tenns have also been applied: "Complexe 
récifal des Hauts de Meuse" (lULLY & HAGUENAUER 1979, ENAY & BOULLIER 
1981) or "Complexe récifal des COtes de Meuse" (ENAY & BOULLIER 1981). In spite 
of some disagreement with the international rules of stratigraphical nomenclature, in 
this paper the term "Formation récifale de Lorraine" wiU be applied which was 
proposed in a catalogue of formation names of the Paris Basin (MENOT 1980). 

The lower and upper reer complexes 
The "Formation récifale de Lorraine" was deposited dur.ing two succeeding reef­
building events that resulted in the formation of a lower and an upper reef complex. 

The lower reef complex was originaUy named "faciés glypticien", subsequently 
renamed "7.one construite inférieure" by HUMBERT (1971). "Complexe récifal 
inférieur" by HJLLY & HAGUBNAUER (1979) or "Episode récifal inférieur " by 
MEI'DT (1980). ft is characterized by abundant lamellar microsolenid corals, bivalves 
and echinoids. Its thickne:ss varies from 5 to 35 m. Between the two reef-building events 
an oncoidal lime:stone was deposited south of the Commercy area white a crinoidal 
limestone ("Pierre d'Buville-Lérouville") wa.s deposited to the north (fig. 23). 

The upper n:ef complex was named "zone construite supêrieure" by HUMBERT (1971) 
or "Complexe récifal supérieur" by HJLLY & HAGUENAUER (1979) and "Episode 
récifal supérieur" by MBNOT (1980). lt corresponds to a 10-20 m thick suite of 
limestones, partly composed of boundstones. The latter are built by a diverse coral 
fauna whose coJonie:s are embedded in a white, lllQre or Jess chalky matrix. These reefs 
were subsequently drowned under the pure white cbalk:y mud. Therefore, the bigher 
sect]on of the upper reef compJex is aJmost devoid of corals and represents a 40-80 rn 
thick suite of chalk:y limestone beds ("Calcaire de Creue"). ln the area visited by the 
field trip, tbese rocks are heavily exploited today in quarries providing excellent 
outcrops. The indu.stry is higbly interested in these beds because of the chemically pure 
quality of the calcium carbonate and, naturally,less in the beauty of the corals be(ow! 

The nomenclature of the subordinate sedimenta.ry units is hardly clearer. Sorne units 
keep a formation rank and a formation name (ex.amples: Pierre d'Euville-Lérouville, 
Calcaire de Creue._.). HUMBERT (1971) numbered and HILLY & HAGUENAUER 
(1979) lettered these scdimentatry units. 

ln spite of this nomenclatura.l confusion, the section drawn by HUMBERT (1971) in his 
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remarkable but poorly known thesis provides a clear idea of the relationships between 
tbe different sedimentary unita which constitute the "Formation récifale de Lorraine" 
(see fig, 23). 

The age of the "Formation rëcifale de Lorraine" and overlying formations 

Today, the "Formation récifale de Lorraine" can be considend of Middle Oxfonlian age 
on the basis of biochronological data provided by ammooites and brachiopods (see 
ENAY &. BOULLIBR 1981). However, these result& conflict with an Upper Oxfordian 
age proposed both by BEAUVAIS, HAGUENAUER &. HILLY (1980) on the basis of 
reef corals and by HUMBERT (1971) on the basis of ostracods determined by 
OBR1U. 

The "Formation récifale de Lorraine" is bounded by a hardground at its base and 
frequentJy by another hardground at its top, lt is ovedain by the "Argiles â Huîtres". At 
Void and Pagny-sur-Meuse in central Lorraine., some rare small and poorly known 
coral build·ups developed during the deposition of this muddy and clayey fonnation 
(MAUBEUGE 1968ij. Acc:ording to the stratigrapbical synthesis provided by 
MARCHAND &. MBNOT (1980), the formations overlying the "Argiles à Huitres" are 
the "Oolithe de Lamothe", the "Calcaire& à Astarre,. and the "Calcaires rocailleux à 
Ptirocères". 

The boundary between the Oxforrlian and Kimmeridgian bas not yel been clearly 
established. The ooly fossils d biostratigraphie value are ammotùtes of the Oxfordian 
bifurcatus zone found im.mediately above the upper hardground of the "Formation 
récifale de Lorraine" (BNAY &. BOULLIBR 1981) and the ammonite Rasenia cymodocc 
in the lowermost part of the "Calcaires rocailleux à Ptérocères" indicating a 
Kirnmeridgian age (MAUBEUGE 1953b, 1955, 1968a). 

3.2 Reef ecology and biota 

Reefs and platform development 
The Oxfordian reef complexes of Lorraine show a clear arrangement in facies belta (see 
fig. 24). Southwaro of the platform edge is the fore-reef area. and outcrops of the reef 
crest are found in the Marne valley. According to LE ROUX, weU·logging data indicate 
tbat reef crest environments persisted during Upper Oxfordian times over a large part 
of the Paris Basin (see fig.l). ln the subsurfaçe , the Middle Oxfordian reef crest has 
been sketched by DEBRAND PASSARD (1980). 

The back·reef area is localized in the northem part of the platform, between the 
Marne valley and the Ardennes landmass. The fossil environments accessible in the 
Carrière du Revoi at Pagny·sur·Meuse (Stop 7) are rqm:sentative of the Oxfonlian 
back-reef area of the eastern Paris Basin. 

Environmental factors 
The general pattern in the e\'Oiution of the environments may be most easily explained 
by a persistent shallowing· upward trend recognizable within the reef complexes as a 
whole, Therefore. only two examples wiU be discussed here which demonstrate that 
this trend generated the diverse biotopes that may be observed in the outcrops. 

The ,.zone construite inférieure" corresponds to a poody illuminated environment, as 
ilfustrated by the outcrops at Foug (Stop 6). Our main arguments in favour of a low 
light leve! are the thin·platy morphology of coral colonies and the total absence of red 
algae. Both pbenomena may be most easily explained by a relatively deep bathy· 
metric position of the sea ~ lyiog probably within tbe infralittoral zooe. However, 
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accordiog to GYGI (1986) who studied a lateral equivalent in Switzertand (Liesberg 
Member), this low light level may also be attributed 10 a tutbid environment at a 
shaUow water depth (possibly Jess than 20 m). ln the lowermost part of this "zone 
construite inférieure", also the water energy was low as indicated by depositional 
textures and the abundance of micrite. A position below wave base cannot be ruled out 
During this early stage of Oxfordian reef growth ooly build-ups of very low relief 
developed in the area. 

The build-ups of the upper red complex are illustrated by the outcrops in the quarry at 
Pagny (Stop 7). They indicate a fairty different environmental settiog. The presence of 
Soknopora and the dome-shaped growth habit and rather high growth rates of the 
massive coral colonies observee!. suggest well-iUuminated shallow-water conditions. 
Nevertheless, the energy level of the environment remained low. The great amount of 
chalky sediments and the abundance of thin-branched colooies are interpreted as 
indicative of a rather calm and sheJtered back-reef environment. However, for a firm 
cooclusion a detailed study would be necessary wbich should include depositiooal 
features related to waves, tides and storms. lt would also have to examine the eventuaJ 
role of blue-green algae in the stabilization of the sediments. 

Another environmental factor must be taken into consideration: the rate of 
sedimentatioo. As indicated by rhythmic (?annual) growth rings of vertically growing 
phaceloid branching scleractinians, the sedimentatioo rate was very high and finaUy 
surpassed the probable maximum coral growth rate in the arder of 14 mm/year. 

The coral r.,na 
As cornpared to other Mesozoic reefs, especially older ones, the Oxfordian coral build­
ups of Lorraine were coostructed by a bighly diverse fauna of reef-buildiog 
scleractinians. Table 1 provides a check-list of the Oxfordian corals of the Department 
of Meuse as determined by MICHELIN (1841-43) and BEAUVAIS (1964). The number 
of species listed, is probably exaggerated. But the tentative (and possibly prematu~ 
identification key of the genera presented here (see appendix) also indicates that the 
Oxfordian coral Cauna of the area was at least twice as diverse as that of the Bajocian. 

Sorne additional observatioos on the Oxfordian scleractinian corals of Lorraine sbould 
be pointed out 

- their diverse coJonjal morpboloey with lamellar, dendroid, phaceloid and dome­
shaped colooies present 

- tbeir djyerse coloojal structure comprising phaceloid, cerioid, thamnasteriod, but 
also plocoid and meandroid colonies 

- the abundance of corals with perforaie seJ!ta 
- the higher geoerjc djyersjty in the upper reef complex as cornpared 10 the lower reef 

complex wbich is dominated by platy microsolenids 

Accompanying organis111s 
The Jower reet' complex of the "Formation récifale de Lorraine" shows a "glyptician" 
facies characterized by the presence of numerous echinoids (including Glypticus 
bieroglypbicuS) and pelecypods. lt hardly recaUs the bioceootic structure of the 
Bajocian reefs. The platy corals (here maioly microsolenids) provided a suitable 
substrate for a diverse cryptic fauna ~oelobit~ and for crusts of blue-green 
algae showing a photopolarity. Both probably fumished abuodant food for the diverse 
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fauna of grazing echinoids (VADET 1987). 

ln the upper reef complex, the red alga Solenopora is an important s~ndary 
framebuilder. Blue-green algae are probably also important here and played a major role 
in the genesis of inter-reef sediments. The rudist Diceras and nerinean gastropods are 
locally abundant in the upper reef complex. They are characteristic of sorne of the 
inter-reef facies. The presence of numerous additional mollusts (both pelecypods and 
gastropods) should be noticed. 

3.3 Sequence of benthic enriromnents 

The succession of Oxfordian sedimentary strata is controlled by palaeoenvironments 
changing in time and space, in part due to eustatic fluctuations of the sea-level. On the 
whole, the succession of strata observed from the "Argiles de la Woovre" to the 
"Terrain à Chailles" and continuing into the "Formation récifale de Lorraine", 
corresponds to a shallawing-upward sequence. The "Argiles de la Woovre" and the 
"Terrain à ChaiUes" are characterized by ammonite-bearing basinal sediments 
deposited in a calm environ.ment, the benthic fauna being that of the circalittoral zone. 
The progressive enrichment in carbonates and the increase of the biomass, especially of 
epibenthic biota adapted to finn and hard substrates confirms the shallowing-upward 
trend. The transition from the "Terrain à Chailles" to the "Formation récifale de 
Lorraine" should correspond to the photic boundary that separates the circalittoral zone 
from the infralittoral zone. In detail, the facies development may be more complex 
within the "Formation récifale de Lorraine", but the shallowing-upward trend persisted. 

This evolution of the depositional environments is indicated by the following 
observations: 

a) The presence of abundant coral colonies with thin-platv growth habit at the base of 
the lower reef complex (Stop 6), suggesting a low light level i.e. a probable deeper-water 
environ.ment. 

b) A more djyerse cora] fauua including dome-shaped massive corals in the upper reef 
complex (Stops 7-11) suggests a shallawer, weil-lit environment. 

q The final emersion of the top of upper reef complex. This emersion bas been 
demonstrated by sheetcracts and asymmetric cements (HUMBERT 1971, 1976). 

Hence, this shallowing-upward sequence of the depositional environments may be 
summarized by the follawing succession of stages: circalittoral > infralittoral > 
mediolittoral (for definitions see PERES &. PICARD ;1964 ). 

Surprisingly, this evolution coïncides globally with a eustatic rise of the sea-level. The 
study of the geometry of the sedimentary units as described by HUMBERT (1971, 
pl.89) confirms this conclusion. The "Argiles de la Woovre" are defined as a large 
sigmoidal unit of clay deposits with its depocentre situated approximately at the latitude 
of Verdun. Tbese detritic deposits are interpreted as a "low stand wedge". With the 
"Terrain à Chailles", the depocentre is displaced northward and landward. Finally, due 
to Jimited accomodation space the "Formation récifale de Lorraine" bad to prograde 
southward towards the shelf edge. 

This general view of the Oxfordian transgression is compatible with the interpretations 
of GYGI (1986) in Switzertand and of VAJL et al. (1987) in the Paris Basin. The 
subordinate inflexion of the eustatic sea-level curve remains a matter for further 
discussion. 
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3.5 fiietd guide to O xfordian red formations 

Stop 6: Sballowing-upward sequence from ammonitic maris ("Terrain a 
Chailles") to red limestone ( lower pal't of the "Formation 
récifale de Lorraine", Oxforclian). Highway eut W of FouJ:. 

Between the villages or Foug and Pagny-sur-Meuse. the highway TouJ· StDizier is eut 
for severa! bundred mdres into two Jow-lying biUs. There are major fresh oUicrops on 
bath sida of the highway within these two cuts exposing 1 section at the base of the 
Oxfonlian reef complex. Best accessible and most complete is the northern flank or the 
eastern most eut (fig.25). From there a beautiful panorama of the southem flank of the 
eut can also be observed across the highway (fig.26) sbawing a mirror image of the 
outcrop to be visited. 

The outcrop exhibits a beautiful example of a coral reef (onned during a shallowing­
~ward sequence. Tbe red COIJllêx became eaUiblisbed on muddy deeper water 
sediments and continuee! to grow during a coarsening·upward sedimentary sequence to 
biodetrital and oncolitic sands. 

Within this sequence the following facies un ils will be examined at Stop 6 (from top to 
bottom): 

- oncotitic limestone 

- coral beds formed by: 
coral limestone and inter· reef sediments 
coral mll'ls and inter· reef sediments 

- ammonitic maris ("lèrrain à Chailks") term.inating with a secondary 
hardground (oyster bed) 

Stratigr;mhy: 
Lowermost 20 m of the "Formation récifale de Lorraine" (Middle Oxfordian) 
overtying limestones and maris ("lèrrain à Chailles") of Lower to Middle Oxfordian 
age. 

Access to outcroo : 
Lcave highway at intercbange or Foug. Alter entering Foug village tum left at the war 
memorial. At the end of road tum left again and proceed to three single bouses 
situated close to the highway. f rom there the outcrop may be reached by foot, walking 
uphill for 'ome 200 rn on a small forest Jane. 

Coordinatœ LAMBERT 1 : x • 852,5 y = lll3,7 to 1114,2 

Ionoe.rapbjç and Moeic maps 1: 50 000 Nr.XXXII-15 (sheet Coromerc~ 

Literaturc: POIROT (1986,1987), VADET (1987) 

CaJaiœ.: 
Because of heavy high-speed traffic absolutcly stay within the outcrops. Never step on 
margin or highway ! 

The outcrop will be visited at 3 stations (A to C) in order to cover the whole section 
exposcd. 
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1 : .50 000 

Station 6A: Base of the outcrop at leYel with higbway. Exposures of 
the "'lma.in il Chailles" and the "coral mul" (fi~. '1.7, 28, 19) 

:reaain i Chai lles" 

Uppermost 8 m of a fossiliferous marl complex with intercalated muddy limestone beds 
expœed at the base of the h.igbway eut. The top of tbe sequence is marked by a 
secondary hardground formed by a thin contiouous bed of 2 to 3 superposeeS valves d 
the oystcr Dcltoitkum delta. B()(h leCt and rigbt valves were found in the oyster bed. 
Upper sides of oyster sbells .are commonly perforated by clionid sponges, occ.asional 
lithophagan pelecypods and otber organisms. Serpulida and theci~n bracbiopods 
incru.st the undersides of many valves wbich focmed temporary shelters for these 
coelobites. 

Most obyjws fapna! d ernepts : 

l-lighly diverse pelecypod fauna (fig.JO) cornpnsmg both infaunal (Pboladomya, 
Plcuromya, Goniomya) and epifaunal elemc:nts (lsognomon, Ecpecten, 1\rcomyti/us, 
Grypbaca dilatata, LopiUI, Nanogyra, Plicatul<~, Modiolus etc.). This is the pelecypod 
fauoa studied by DECHASEAUX (1931) aJoog the eastern margin of the Paris Basin. 

A111monoids: PcrispbiDCtcs (Otospbinctcs) mœtfalcoocnsis, Pcrispbinctcs 
(Dicbotomospbinctcs) rp., Cardioccras spp., Eùaspidoccras pcramutum, etc., 
represcnting the cordatum and plicllilis zones of Lower to Middle Oxfocdian age 
(POIROT 1987). 

Brachiopods: ThurtrJMJDclla, GallicDCithyris, Scpta/ipboru 

Crinoids: MillcricriJJus, Apiocrimls 

Echinoids: Ccllyrites 
For a more complete list see POIROT (1986,1987) and VADET (1987). 
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"Coral mub" (figs. 28, 29, 31) 

Patchy coral growlh initiated oo muddy bottom sorne 15 to 20 cm above the oyster bed. 
Coral patches reaching 5 to 15 rn in horizontal diamEter are dominated by a pioneering 
fauna d unall and thin foliaceous colonies formiog a true inttrlocking framework in a 
muddy matrix. One species is c:learty dominant: the microsolenid Dimorpbsraea 
koeeblini 

Uodersides of the foliaceous cora!s are incrusted by sciaphile thecidean brachiopods and 
serpulids and bored by Uthopbagan bivalves and clionid spooges. The upper faces of the 
lamellar coral skeletoo.s are f~uently covered by thin crusts of photopbile 
stromato!ite~; simiJar to those deseribed from Oxfordian spooge/algal bioherms 
(GAILLARD 1983) and Bajocian coraJ bui ld· ups (LATHUILIERE 1982). There are very 
few brancbing and solitary corals in this coral community. 

Distinct bedding indicates an apparent maximum relief of coral patche~; risiog above 
the surrounding muddy inter·reef sediments for sorne 1 to I .S m. But this is largely due 
to differentiai compact ion. lnte~reef sediments are heavily bUJl"'Wed {fig..31). Debris c( 

Apiocrinus and ParacidMis florigemma is common. 

The "coraJ maris" are approximate!y 3.5 m thiclc and significantly more clayey than 
the ovedying "corallimestone". 

Most obyioos CossU eenm: 

Corals: Dimorpbarau 

Pel«:ypods: NMJogyra, Cblamys, Camptoneetes, Ctenostreon. Plagjost()TTJB, Pterocardù 

Crinoid: Apiocrinus 

Echinoids: Glypricus, Paracidaris, Hcmicidaris, Rhabdocichris, P.~cudodiadema, 
Stomecbinus 
The species of sorne of these genera are cited in POlRaf (1987) and VADET {1987) 

Station 68: l'trst terraœ ol bighway eut and vertical wall abcn·~ {fiJI$.25, 27) 

"Coral limmone" (figs. 32. 33. 34) 

Within the reel and int~reef facies wc observe a sudden decreue of terrigeoous 
material. This is clearly recognizab!e at a distance from the outcrops, as differentiai 
weathering produces a sllght overbang c( the upper coral beds ovcr the underlying 
muddier strata {fig.31). This distinct horizon can be traced from the reef to the inter· 
reer facies and deCines the limit between the upper coral beda {"coraJ llmestone") and 
lower coraJ beds ("coral maris"). 

CoraJ patches from the lower coral beds generally contiDued to grow across thjs limit 
into the upper coral beds-whcre they form iU-defined build·~- Their framewort is Jess 
dense and intcrloclcing in the "coraJ lime$tooe" th an in the underlying "coral maris", 
and tbere is a rather graduai transition from loose coraJ communities to coral· 
free ioter-reef sediments. The coraJ colonies are thicker (2·5 cm) here th an in the 
lower coral beds with diameten; around 0.5 m. But, there are also eJtceptionally 
large corals which are 0.4 rn thick with hori1'..ootal diameters ranging up to 1.5 m. The 
frameworlc of the "coral limestone" is easily accessible in the eut of the forest lane, 
sorne 80 rn uphilJ from the bighway eut {fig.34). 

The taJtooomic cornpœitioo of the coral fauna is clearly diffcre.nt from that c( the 
"coraJ mari". Microsoleo.ids are stiJl dominant, but colonies of the gcnus Mierosoleœ 
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Ei&...2t Stop 6. Panoramic view· of highway section at Foug. Stations 6A to 6C (macked 
A-C) are indicated. Middle Oxfordian. 



TC = "Terrain à Chllilles" 
CL = coral limestone 
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CM = coral mari 
OL = oncolitic limestooe 



6 to oppositt (southem) face of highway section at Foug. TC • "Terrain à Chailles" 
CL • coral limestone OL • oncolitic limestone 
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:Ei&..lB: Stop 6 . Coral maris overlying the lèrrain à Chailles. Hammer (32 cm) points to oyster bed. Foug, Station 6A. 
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Ei&....JQ.: Stop 6. Rec:onatructiœ d faunal 1hift during the ~tioo from 
a 5oft bottom (A) tu a bard bott.om (D). Uppermo&t "Terr•in à Chailles". 
From POlROT (1987). 
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6Lll; Stop 6. HeaviJy burrowed inter·reef sediments. Coral marls. Station 6A, Foug. 

Ei&..J2; Stop 6. Framcwork of corallimeatone at Foug. Station 6B. 
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~: Stop 6. Bedded ioter-reef sediments of the COI'al limestone at Station 68, Foug. 

~: Stop 6. Framework of coral limestooe cropping oot in section of forest lane near 
Station 68, Foug. 
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Eù!...li: Stop 6. Shifr in gcneric composition oC coral fauna from Oxfocdian coral mart 
to coral ümestone at Foug. 
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Stop 7: Coral thickets in a chalky mlltrix exposed in CJJMTY at 
Pagny-sur· MaJSe 

Tbe quarry to be visitai, "Carrière du Revoi", u ait\llted on a hilltop to the SB of the 
village d Pagny. lt is operated by the Rhône-Poulenc Company which extnCts pure 
limestone for the chemical induatTy. 

The quarry ex.hibita a fresh and extensive, more than SO m high sectioo of the 
Oxfordian stratalying above those visited in the highway eut of preceding Stop 6. 

Our viait will be limited to the lowermost 10 rn d the outcropc where we shall examine 
coral thickets of the upper reer complex ("zone construite a~êrieure") embedded in a 
chal ky matri.x. 

Stratignphx : 
Upper part of •Formation récifale de Lorraine" o( Middle Oxrordian age.. 

Acceu to outcrop : 
Leave car at the adminiatTation bureau at the entrance of quarry and walk aome 150 rn 
eaatward down to the lowennost excavatioo leve! of the quarry. Therc, the most 
beautiful coral formations are presentJy exposed in the southem outcrop wall. 

The ouù:rop may ooJy be vi&ited with a special permit from the director of the quarry! 

Coordioatea : x • 849,9 y • 114,1 
Two&CIDbic Md geolo&jc ma.ps 1:50 000 : Nr.XXXD·lS (sheet Commercy) 

Caslûœ!fhe dlYCrtical quarry walJs are ~ to 20 m high. They are formed by fairfy 
loose rock material tlat mig.ht collapse wheo &ampled by hammec Therefore, observe 
the coral tbictda in the waJJs from a aafe distance and gd your Jamples from the 
lbutlda.nt coral dcbtù at the foot of the quarry wallL 

1:50 000 
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~;Stop 7. Dense thickeù of Aplosmilia colonies in "Carrière du Revoi" at Pagny­
sur-Meuse. Middle Oxfordian. Hammer 32 cm. 
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Ei&.Jl: Stop 7. Dense thiclcet of Stylosmilia colonies in "Carrière du Revoi" at Pagny­
sur-Meuse, Middle Oxfordian. 
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Coral tbjckets of the "zone consttujte supéJjevre" 
Brancbing corals are grouped in thickets 5 to 10 m high and measuring up to 10 m in 
horizontal diameter. Coral growth is restricted to the lowermost 10 rn of the quarry 
wall. Most conspicuous are large thiclt-bra.nched Aplosmilia colonies which reach 5 to 
10 rn in height and apparently, ltept pace with the rising sediment leve! (figs. 36, 38). 
Also thin-branched smaUer Stylosmi/ia are frequent (fig. 37). The ske!etoo of these 
branching scl.eractinians wa.s frequently di&solved ("mouldic porosity") and the moulds 
were partly or entirdy refiUed by sparry calcite. Somewhat Jess abondant are 
Thecosmilia and octomeral branching Pseudocoenia. 

There are also sorne massive plocoid colonies (including the genos Stylina) and 
undetermined platy colooies with perforated septaJ structure. In addition, a few isolated 
dome-shaped colooies can be observed, the !argut measuring 1.3 rn in horizootal 
diametre (fig.39). Density bands recogni.zable in sections of sorne of these massive 
colonies indicate yearty growth rates or about l cm. Sorne circumr<tatory massive 
corals ("coralliths") attain diameters beween 5 and 15 cm. One of them which bas 
been sampled and s!abbed, revealed a "nucleus" of Cornoscris and a "cortex" of 
Tbamnasreria. 
Frequent large tb alli of the red alga Solenopora attain diameters of more than 20 cm. 
They show beautiful purple (? yearty) growth rings. 

f:ùrtber coospjpuous fossils: 
Large tbin-shelled bivalves, gastropods, rhynchonellid brachiopods and ecbinoid spines. 

hUlr.i3= 
SEM photograpbs and field ooservations revealed tbat the very pure carbonate material 
malting up the chalky matrix d the corals and forming the inter-reer sediments 
consists in detrital crystals of micrite (HUMBEIIT 197l,p.330). Witbin the coral beds it 
is evenly distributed tbrougbout the qua.rry. We presume that the fine-grained materiaJ 
was produced mainly elsewhere on the Oxfordian carbonate platform where the fines 
were winnowed out and became trapped as calcareous mud within the sheltered area of 
the coral thickets. From the known growtb rates of the brancbing corals (more tban 1 
cm/yeal') it may be calcu!ated that 10 m of challty mud were deposited in Jess tban 
1000 years. 

A sim.ilar, if not identical facies of brancbing corals in a challcy matrix bas been 
described from Oxfordian patch reefs of St Ursanne, Switzerland (PÜMPIN 1965) and 
from Oxfordian coral assemblages of Poland (RONIEWICZ & RONJEWICZ 1971). 

Recent shelf reefs formed almost exctusively by a branchlng coral assœiation and 
thriving in a turbid carbooate envirorunent bave been described from the Gulf of 
Guacanayabo of Cuba (see ZLATARSKI 1980:243). ln severa! respech, such as size, 
growth form of corals, calm environment and heavy carbonate mud sedimentatioo, 
they appear very similar to the Oxfordian coral thickets of Pagny. 

"Argil" à Ostcu" 
ln the highest part of the quarry, sorne 30-40 m above the coral thickets, the Oxfordian 
carbooate sequence is truncated by a bardground, incrusted by oy&ten. 1be 
unconformity is overtain by oyster marls ("Argiles a Ostrca" or "Argiles à buitres") 
witb nodular limestone beds cootaining platy reef corals. The age attribtted to this 
sedimentary cycle is Upper Oxfordian. 

Literature: MAUBEUGE (1968b) 



~ 

J:ii..18: Stop 7. Aplosmilia colonies in quarry wall at Pagny. 
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Stop 8: The "Formation récira&r dr Lomainc" and intn-calatrd crinoidal 
limestonr ("entroquite"). Middle Oxrordian of' Euville 

The village of Euvi.lle wu an important center of Jimestone quarrying in the fini half 
of this century. Main target of the formerly booming quarry lndustry was the "Pierre 
d'Euville", a coane crinoidallimt$tooe. Due to its reputation r:L being frost-reaistant. il 
was widely used at the time in the èOI\structioo ri publie buildings and in the 
sculpturing o( monuments. The "Opéra" bouse of Paris and the pcdcstal of the 
"Liberty Stallle" in New York are aaid to have been built with the "Pierre d'Euville". 

ln the: quarry, the "Pierre d'Euville" il intrrcalatcd into the "Formation récifale de 
Lorraine". It is undc:rlain by coral-bœring limestoocs ("lower reer complex") and 
ovc:rlain by chaJky to biodetritic limt$tones th at lateraJJy mefie into truc coral reer rock 
("upper reer complex"). 

T he sequence will be visitcd in the "Carrière des COtillons" which is today abandoned. 
This quarry produced most of the materiaJ used in the corutruc:tioo ot the hutoricaJ 
buildings. 

StcatjgraOOv: 
"f-ormation récifale de Lorraine" of Middle Oxfordian age. 

Access !o guarry: 
From tbe cburcb of EuvUie follow road sign indicating "Carrière~" to the oorthea&tc:rn 
outskirts of village. After the branching-off r:L the road to Vignot, leave the uphAit road 
(which leads to the modern quarrics) and tale the next gravcl road to the left (llo 
signboard). Jt follows the crest oC a low and inconspicuous ridge and aCter 1.5 km will 
lead you directly !othe old abandooed quarry ("Carrière des Côtillons"). 

y = 124,5 

1:50 000 

Li1crarure; 
HUMBERT (1971), H1LLY &. HAGUENAUER (1979) 



The "CvrjCre des Cjjtj!!ops" (fig.40) 

The lower reef complex 
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The undulatiog topograpby of the quarry floor correspoods to the original subm.arine 
morpbology Œ reefs and inter-reet depressions wbich were covered by the advancing 
sandwaves of the crinoidaJ limestone. As the over1ying crinoidaJ limestone was removed 
to a large extent by the quarry industry, the Upper surface of this reef complex, its 
horizontal faunaJ distribution, and the finaJ stage of reef morphology may be studied 
today in great detail. As compared to Foug. there is an astounding original relief of at 
!east 20 rn between reef crest and inter-reef depressions within 100 m of uncovered 
surface of the reef complex. By contrast, onJy 3 m of the lowcr reef complex are 
exposed in two very looalized quarry sections. 
The rocks of the quarry floor as exposed consist mainly of: 

a) detrital biogenic timestone in the inter-reef depressions 
b) considerable amount of coral debris at reer slopes 
c) locaJiy true reef framework towards the topographie crests 

The top of the Jower reef complex is marked by a loca!Jy weU developed hardground 
(lithophagan boreholes, incrusting oysters etc.). 

Near the vertical wall at the NNW side of the quarry, the coral rock is formed by a 
dense framework of platy scleracti.nians (see fig. 40) which rises steeply (30°for sorne 7 
rn) towards the quarry face of the overfying crinoidaJ limestone. It thus forms a true 
topographie and structural coral reef exhumed at the hardground interface by the 
quarry wort.s. 

Below this steep rise, the slope of the former sea floor was much smoother, descending 
for more than 10 rn within a hori.zoo.tal distance of sorne 100 m towards the quarry 
center. Here the former sandy sea floor was littered by abundant debris, mainly of 
corals, echinoderms and mollusks, indîcaring submarîne slope deposits downslope of an 
active!y growing reef. The surfaces of both reef and slope deposits are visibly driUed by 
boring organims, thus indicating hardground formation before burial under the 
crinoidal sand-waves. 

Most cornmop foaH in the inter-reef sediments: 
Spi nes of Paracidaris florige11lJDll (statistically oriented N 265 °) 

The crinoidal limestone ("Pierre d'FAnille") 
The crinoidaJ Iimestone is rully exposed in the verticaJ quarry waJJs .. Witbin the quarry 
it varies in thickness between 6 and 13 m. which corresponds to the crest and trough of 
the stabilized sandwaves. but also to the antecedent submarine topography. The two 
crests visible in the outcrop are sorne 150 rn apart The constituant particles of the rock 
are predominantJy coarse crinoid ossicles, the fines baving been winnowed out_ 
According to HUMBERT (1971), the isopach map of the "Pierre d'Euville" shows a 
giant dune 25 km long with a longitudinal axis oriented approximately E·W. The width. 
of the dune (in N-S direction) is 600 m and its maximum thickness reaches 20 m. The 
steep slope is directed northward. At the top, also the crinoidallimestone is truncated by 
a hardground uncoo.formity as indicated by boreholes and incrusting oysters. 

Most obyjous maçm(O§sjls: 
Crinoid fragments (Pentacrinites), cidarid echinoid spines, pelecypods .. 
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Stop 8. Panoramic view of the "Carrière des Côtillons•, Middle Oxfordian of 
Buville. 



LR = lower ~f con:rplelC 
CL = crinoidallimestone 
UR = upper reef complex 
Q • Quaternary deposits 
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lh = lower hardground 
tr = topog.raphic reef 
uh = upper hardground 

be = branching corals 
pc = platy corals 
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The uppe.r reer complex 
The upper reef complex may be observed in the vertical quarry wall above the 
crinoidal limestooe but is not easily accessible. The thictness observable below the 
overlying Quaternary gravels is about 10 m. The rock is chalky to biodetriti<; locaUy, 
with extensive thickets of branching corals, debris of resedimented branching corals 
and frameworks of platy corals (microsolenids). A reef formation of platy 
microsolenids can be followed in the NW wall of the quarry for a distance of 80 m and 
attains a thictness of 5 or more metres (fig.40). 

Chan nelling in the chalky muds testifies to the temporary presence of eroding currents. 
Channels have been filled and recolonized by branching cora1s which became 
subsequently embedded in situ. Am.oog the resedimented corals a beautiful dendroid 
colony of Dcndraraea racemosa cao be observed. 

Facies and stratigraphie position of this reef complex correspond approximatcly to the 
coral thickets visited at Pagny. 

Most obvious fossj!s: 

Rœf corals, tercbratulid bracbiopods, gastropods, perisphinctid ammonites. 
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Stop 9: "Formlltion récifale de lorraine" and intercallfed crinoidal 
limestone ("entroquite"). Middle Oxfordian of Lé1'ouville 

The quarry to be visited is the "Carrière de la Mézengère", one d the three large 
quarries situated at the outskirta d Lërouvi.lle. at bath sides rf Saulx river valley. These 
witnesses d a formerty Clourishing stone indumy for the crinoidal limestone ("Pierre 
de Lérouville") are almost abandooed today. They show approximately the same strata 
u the Euville quarry, but the framevrork d the upper reer complex is better developed 
and more easily accessible in the "Mézengère" quarry. 

Acces• to auarrv: 
At UrouviUe lAke road to the viUages of Chonville/ SLAubin. After about 1 lem, 
immediatdy at the road aign indicating'kd d 'Lérwville", turn left and follow small 
grave1 road (sign "stade") for 200 m wlùcb will lead you directJy into the abandoned 
"Carrière de la Méz.engère'". 

Stratigraphy: 
"Formation récifale de Lorraine" of Middle Oxfordian age. 

Coonljnates: x = 835,1 y = 125,5 

Topographie and geologie maps J:50 000 : 1'-l:XXXll-4 (sbe« St. Mihiel) 

Lite rature: 
BEAUVAIS (1964), HILLY &. HAGUENAUER (1979), HUMBERT (1971) 

1:25 000 
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The "yrrjère de la M(repWe~ (fiRs.41, 42) 

The !ower reef complex 
As at Euville the target of the Lérouville stone industry was the crinoidal limestone 
("entroquite"). Thus, a large surface area of the undertying !ower reef complex was 
also exhumed here, giving a fairly accurate image of the submarine topography before 
its burial by the submarine dunes of crinoidal sands. 

The followiog facies units can be examined on the fossil sea floor: 

a) Structural and t~raphic coral reef rising at !east 20· m above the inter-reef 
depressions. Where visible, the reef body is fonned by a dense interlocking framework 
inc!uding branching corals. Among them a large colooy of Dcnclraraea raccmosa bas 
tumbled down the s!ope (fig.43). The s!ope angle of the reef is about 30 degrees in the 
uppennost 14 m. 

b) Sedimentary s lope covered with cNrse biodetrita! sediments and coral debris. lt 
forms a belt at the deeper slope of the coral reef between 14 and 20 m be!ow the reef 
crest. The slope angle is smoothe.; 6 to 10 degrees, as compared to the upgrowing 
framework. 

q Sandy deposits or inter-reefal depressions sbowing locally the formation of ripples 
(fig. 44). 

As at EuviUe the interface between the !ower reef complex and the overlying crinoidal 
limestone is !ocally dril!ed by numerous boreholes, thus indicating hardground 
formation. 

Most obvious fossil: Dendrataea raccmosa 

The crinoida! limestone (~Pierre lie L.érouville") 

lt is composed of sandwaves formed predominantly by coarse crinoid ossicles deposited 
in foresets similar to the Euville quarry. The sa.odhody reaches a thickness of over 14 m 
in the vertical quarry wall. lts top is not easily accessible. lt is truncated by a bored 
bardground. 

Most obyjous fossjl: Penl:lcrinites 

The PPJ)er reer COitlplex 

After the deposition of the crinoidal limestone the sea-floor became colonized by 
predominantly platy and sorne branching scleractinian corals forming a mostly loose 
and incoherent framework about 2 m high. This became later buried under severa! 
metres of biodetrital sediments. 

A new phase of n:ef formation resulted in an approximately 4 rn thick extensive reef 
body formed by a dense intedockiog framework. of platy corals (fig.45). This reef body 
may be followed over the whole extensioo of the quarry which is about 350 m wide. 
Tbere is no indication of a significant topographie build-Up within this framework. The 
reef rock is very similar to the framework of p!aty corals as s.hown by well developed 
Bajocian coral reefs. 

The inter-reefal sediments are white biodelrital limestones, not winnowed and 
indistinct!y bedded. The bioclasts, mainly echinoderm debris a.od partly dissolved &bell 
fragments, are stroog!y micritized. They appear as cortoids and correspond to the earty 
phase of oncoid formatioo (algal/nubecu!arian oncoids). The cement shows a granular 
fabric wllich appcars as an overgrowth around the grains. The incomplete cementation 
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is respœsible for the important porosity of the rock. 

Most consoicuws fossils: 

Echinoderms: crinoid ossicles, Paracic!Jiris florigemma 

Pelecypods: Lopba, Ch/amys, Entolium (rar~. Ctenostrcon (rarv) 

Corals: Lsastrca, CalamopbyJJjopsis, and thin platy corals (Meandraraca, Tbamnastcria, 
fùngiastraea, ActinaraeJI, MicrosoleDA). 

Horing organisms 

The most interesting features of the quarry may most conveniently be visited at the 
following Stations A to C 

Station 9A: Ftoor of quarry (see figs.41, 42) 

From here we have the best panoramic view of the whole outcrop. The following 
features may be examined in detail in the lower reel complex: 

The submarine topography and facies distribution towards the end of the formation of 
the lower reel complex (sandy inter-reef depressions locally rippled, coral reef 
framework and reef slope deposits, and the bored reef top). 

The topographie and structural reef is best developed in the steep slope just below the 
quarry wall, which is unfortunately largely covered by quarry debris. Nevertheless, a 
beautiful framework of branching corals (fig.43) may be examined in several spots near 
the reef crest and the coral debris of the reef slope is readily accessible. Note that there 
is a total original submarine relief of more than 20 m between reef crest and inter-reef 
depressions within the extent of the quarry. 

The lower part of the crinoidal limestone is only accessible from the floor of the 
quarry. The horizontal and vertical facies relations of reer and inter-reef facies of the 
upper reef complex may be weil observed in the vertical quarry wall at a distance. 

Station 98: lower quarry terrace 

~: 
Proceed uphill on the forest Jane from the eastern end of the quarry floor. Thrn right at 
junction into sm ali road to reach the uppermost levd of the quarry outcrop. From here 
a narrow trail willlead to the western end of the quarry wall from where it is possible 
to descend safely to the lower terrace. 

From this station the uppermost crinoid limestone may be examined as weil as the 
loose framework of platy and brancbing corals and biodetrital sediments immediately 
above. A coherent framework dominated by tltin Meandraraea colonies can also be 
observed. The bardground truncating the top of the crinoid limestone is not welJ 
exposed here. It is accessible with difficulty on the same terrace at the eastern end of 
the quarry face. 



 



~: Stop 9. Carrière de La Mëzengère a.t Lérouville. SoUll!ern part of qua.rry wall. Middle Oxfordian. Stations 9A to 9C (marked A toC). 

LR • Lower reef complex CL • crinoidallimestone UR • upper reef complex lh" lower hardground tr • topographie reef rs • reef slope 
pc • platy corals 

* 
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E.i&.._il: Stop 9. Pramework of branching corals (Dendraraea racemosa) near 
topographie crest of lowec n:ef complex. Stati.oo 9A, Lérouville. 

~: Stop 9. Ripples in inter-reef depres&ioo. Lower reef complex. Statioo 9A, 
Lérouville. 
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Station 9C: Second quarry terriCle and adjacent road eut 

from here the dense and coherent framework of platy and massive oorals (some 4 m 
thick), and related sediments are easily accessible (fig. 45). Tbe coral fauna is somewhat 
more diverse. The genus lsastrca is especially abundant and represented by large (up to 
1 rn) and tbiclc (up to 11 cm) platy colonies. Tbese coral communities are covered by 
severa[ metres of biodetrital limestone.. 

~Stop 9. Dense frameworlc of platy and massive corals with abundant Isastrea sp. 
Upper reef complex at Station 9C, Lérooville. 
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Stop 10: oxrordian coral thicktes exposrd in ancient 
riverside bluffs at St. Mihiel-sur-Mmse 

The picturesque bluffs ("'Sept Roches") are situated in a public rivenide park in the 
northem omskirts of the small town of St. Mihiel (r~g.46). Most euily accessible for 
geological examinatioo i& the southemmost bluff with stepa Jeading up to a crypta and 
to the top or the cliff. From thcre wc have a buutiful panoramic view on the town and 
Meuse river. The base of the cliffs was used as rock shclters by the local population 
duriog Upper Palaeolithic times. This is evidenced by excavations thal yielded animai 
and human remains, charcoal and artifacts of the Magdalcnian culture (Hll..LY &. 
HAGUENAUBR 1979). 

Coral thickets are bat visible in the wall of the bluff just above the cntrance ri the 
crypta and sorne 15 m to the N from there. They are embeddcd in a bioelastic matrix. 
The next bluff immediately to the N of the crypta cqually exhibits beautiful coral 
thickt\ts in rather fresh omcrops. 

The most conspicuou& brancbing corals visible in the bluffs beloog to Thmnasteria 
dcodroidu There are also sorne conspicuouc massive colooics. According to 
BEAUVAIS (1964) the scleractinian fauna of the bluffs includes 25 species of the 
following genera: 

Ade/ococllÎ.I, Aplosmilia, Astrarau, Aulopby/lia, Br~byscris, CladopbyJa, 
Cryptococnia, DendrtJr«a, Dcrmosmil.ia, Diplococnû, ls~rca, Mcmdropbyllia, 
MicrophyJ/ia, MicrosolcDJI, Rbipidogyra, Stt:rcocoenia, Sty/ÎnA, Stylosmilia, 
TbamDJisteria. 

fùrther fossils: Diceras and nerinean• 

St. Mihiel is the type a rea or mœt Oxfordian corals describcd by MICHELIN ! 

S lratigrapby: 
"Formation récifale de Lorraine'", Middle Oxfordian. The outcrop is situat.cd in the 
upper part d the sectioo. It corraponds approxim.ately to the coral thiclceu at Pagny 
and to coral bcds above the crinoidal limcstooe visitcd at l!uville and Lérouville. 

Cooa!ipatc;s : x • 835,0 y " 138,5 
Topowpbic and geo!oeic mw 1:50.000: Nr.XXXD-4 (abeet SL MihieJ) 

BEAUVAIS (1964), HlLLY &. HAGUBNAUER (1979) 

1: so 000 
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Stop 11: Road cuts of intn-cha~e and adjacent highway into Middle 
Odordian rrefs at Ha~dainville, S of Verdun 

The extensive outcrops give a unique three-dimensional view ot the internai structure 
and facies relationship! witbin a fossil reef cornplex. The growth history of the reels 
may be fuUy traced from their initiation on unslable substratum lhrough their build-up 
and final burial by biodetritic sediments. 

Stratig!J!!Ùly: 
"Formation rêcifale de Lorraine•, Middle Oxfordian. The outcropping rocks COITI:ipODd 
roughly to the upper part or the crinoidal limestone and overtying reer 
formations/inter-reel sediments visited at l!uville and Lérouville. 

~= 
By car to the highway interchange Verdun (sOtâh or Haudainville villagt). Leave the car 
at the toll check-point and proceed by foot. 

Coordjnates: x = 824.5 y = 160.5 

ToooeraDhic and eeologic maps 1: 50 000 Nr.XXX.IJ-13 (sheet VigneuUœ-lès-
Hattonchitel) 

1 :25 000 

Literature: 
BEAUVAlS (1985), BEAUVAIS et a1.(1980), ENAY & BOULLIER (1981), liANZO, LB 
ROUX et al. (1982), HlLLY & HAGUBNAUER (1979) 

Important note: 
This outcrop may only be visited with a special permit from the high'fVIY authorities ! 
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The Hanfainrille reefs 

The three-dimensional outcrop conditions permit a detailed observation and 
reconstruction in ti me and space of the installation and bu rial of a fossil coral reef (fig. 
4 7). Reef growth initiated on the eroded upper surface of a crinoidal limestone complex 
probably equivalent of the crinoidal limestones visited at Euville and LérouviUe. Reef 
initiation is preceded by successive deposition of prograding detrital limestone beds 
(storm events?) wbich became subsequently colonized by a loose association of massive 
reef corals. These beds were themselves successivdy colonized by equally prograding 
thickets of a dense association of tobust branching corals dominated by Thamnasteria 
dendroidea. In sorne places, these thickets which are 1 to 2 m high, were finally 
overgrown by finer branched colooies wbich by trapping sediment formed conspicuous 
build-ups about 6 m high. The build-ups were finaUy drowned completely by rather 
muddy onlapping inter-reef sediments. 

Higher in the section, there is evidence of a renewed attempt of colonization of the soft 
substratum by large massive coral colonies. However, many of these were uptooted, 
rolled and redeposited probably during a major storm event They are concentrated 
within a distinct layer of coarse debris and covered by finer grained sediments. 

We did not find any clear horizontal coral zonation within the build-up.s that might 
reflect ancient wave energy leve!&, i.e. a wave·exposed and a wave-protected side of the 
reefs as has been described from Quaternary reefs (GEISTER 1977,1980). And there 
are no growth forms or growth directions of coral branches that might be indicative of 
persistant palaeocurrent directions. The outcrops, ahhough large and three-dimensional, 
are insufficient to show possible geomorphological trends of the build-ups such as the 
formation of elongated ridges and their predominant orientatioo. 

A striking pbenomenoo within these outcrops is the presence of numerous brown 
marker horizons. These are centimctre- or even millimetre-scale silty layers of pure 
brownish carbonate material which may be traced from inter-reef sediments into the 
coral thick:ets and build-ups. At the marker horizons coral thickets died frequently and 
became recolonized by another species. Sorne more robust branching colonies of 
TbarnnasterÎJJ deodroidea. however, survived the noxious events and cootinued growing 
during at least 2 periods separated by such marker horizons. Yearly (?) growth rings of 
these colonies indicate that the periods between the deposition of two successive brown 
marker horizons ranged from about 10 to 100 years. 

Available evidence suggests that the corals lived in a rather calm protected environ ment 
and were pœsibly ravaged periodically by exceptionally violent storms. The storms 
smashed many coral skeletons, eroded their tops and stirred up also a great amount of 
mud on the surrounding shelf. This mud settled subsequently in areas protected from 
waves and currents suffocating most of the surviving corals. Each mud layer 
represented in the outcrop as a brown marker horizon would indicate a storm evenl 

The outcrops of Stop tt will be examined along an itinerary beginning with the 
lowermost facies units and leading step by step to the top of the section. Detailed 
explanations to Stop 11 will be given at 8 stations (A to H) as sbown on accompanying 
plan (fig. 48). 



~ 

CJ l\01ck reel sediments 

O Boundstone 

/'$5W FOt'e reer crinoidal limestone 

El, E2 •.. successive storm (?) events 

A 

l:.i&...!l: Stop 11. Generalized sedimentation mode! of the Middle Oxfordia.n reef formations at Haudainville. 

·cio 
cr> 



-89-

250 m 
Ei&.._g: Stop 11. Plan of highway interchlll8e at Haudainville..: 
Station• SA to SH marlced A to H. 

Station t1A: Cut of access road to highway before and after highway 
bridge (fig.49). 

Up~rmost S rn of a crinoidallimestone complex (grainstone to rudstonq with well­
defined foresets and reactivation surfaces. lt is truncated at the top and underlies the reef 
formations. The foresets are directed to the SW in the lowermost part of the section, but 
are aucceeded by foresers directed to the NE (fig.SO). Within the foresets thcre is fining­
upwatd from coarae fossil debris to sand-sized particle$. The reactivation surface$ may 
correspond to storm events. The microfacies is characterized by a mixture of unaltered 
bioclasta (mainly crinoid ossicles or fragments) and sorne already micritized grains 
whicb are poody cemented. 

Obyioos fossils jn debris of fowef. slope: 
Crinoids (Pcnucrinites), coral fragments, echinoid spines (Paracid8ris florigemma and 
others), smaiJ gastropods, pelccypod fragments, serpulids, bryozoans. 
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Station 118: Roth sides of above rold cvt 100 m after bigh~ay bridae 
(fig..S(), 51) 

lnitiatioo of reer facies oo a truncatioo surface of crinoidal limestone. Progradation of 
reef facies to SW. Vertical and lateral succession of facies units. Base of reer facies 
formed by a loose, incoherent pavement mostly of massive corals. Progradatioo of 
pavement towards fore-reef &lope ending in a tongue d fossil debris. At !east 5 
prograding pavements are recogniz.able, whic.h t.hemselves are subsequently buried 
under an equally prograding facies of dense coral t.hicketa (figs.SO, SI). 

Cyclic interruption of reer growth is indicated by t.hin marly layers forming exceUent 
brown marter horiz.oo.s. Reinitiation of reef growtb above marker horizon generally by 
different genera. Few, generally larger colonies of Tb.urwastcrû dcodroidea 1urvived 
the event an d continued to grow in subsequent cycle. 

Most obyious fossils: 
Dense thickets cl Thamnsstcria dcodroidcll, 1 rn high, overgrown by branching 
Cll/amopbylliopsis, massive perforated scle.ractinians ( possibly Actinarau or 
Mundraraea), IS&Strc8 and Canoscril! 

Station 11C : Cune of road eut 175 111 arter hi11h~ay brit!Re (fi.:.SZ-54) 

'IWo coral build-ups, up to 6 m high and 15 m broad at the base, crop out in the section. 
The bue is formed by a dense coral thicket of TMmnastcr/8 dcodroidc.t succeeded 
verticaiJy by predominantly thin-branching and foliaceoœ corals (Pungiutrau). 
Between bot.h build-ups there is a colony d Dendraraea raccmos.a (1 m high and 3 m 
wid~ and a massive Allocoenia with lateral horizontal platy outgrowths. The build-~ 
were drowned by more tban 5 m of biodetrital sediments_ Brown market horizoos may 
be traced from inter-ruf sediments into the buiJd-up_ 

Further scleraçtinjans recœnitt;d: 
Jsastrc:t, Calamopbylliopsis, FUJJgjastracs 

Further masmfossils: 
rhynchoneUid and terebratulid brachiopods, pelecypods, nerincan gastropods, 
Solcnopora. Further gastropods are abundant and diverse in t.be inter-reef facies. 

Station 110 : Panora111a of road eut vis ited in stations A to C (fiJ~,.SS) 

Ovcrview over the whole outcrop. Vertical and lateral facies &uccessioos. From bottom 
to top the following sequence may be recognized: 

- Progradi 111: of reef facies onto c:rinoidal li~nestone. At least :5 en 
echelon beds each about 0.2 to 0.~ m thick. suggest a stepwise reef progradation 

- Oisruptions or coral gr~th u indicated by severa! brown marker horizons witb 
subsequent phases of reinstallation of coral growth. Formatioo of dome·shaped 
build-ups sorne 6 m high and distant from cach ot.her sorne 7 to 15 m . 

- Final drowning of build-ups undcr biodctrital limestooe ( 3 m) 



~: Stop lL Dense thicket of Thamnasteria dendroidea ovedying prograding beds of coral pavement. Haudainville, Station llB. 

~ 
":l 
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Stop 11. Major coral build-up buried under inter-reef sediments. Base form.ed by 
of TbMmnllsterù dendroidu succeeded by thin·bra.nched corals. Station llC, Haudainville. 

..0 
-';" 
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· Reinitiafion of large massive scleractinians on unstable substratum witbin the 
biodetrital sediments (fig.56). Sorne of these corals were uprooted, rolled and 
resedimented on a reactivation surface. They were subsequently embedded in a 5 cm 
thick brown bed of carbonate silt This conspicuous siJt layer represents an 
unusually tbick brown marker horizon, suggesting a majOf' stOf'ID event 

- Continuation of nonnal biodetrital sedimentation (ca.8 m to the upper end of 
outcrop). These sediments show a large proportioo of micritized clasts and a texture 
varyi11g from packstone to grainstone. 

Station 11 E : Cut along south side of highway E of hi~:hway brid!le 
(fig.54) 

Internai structure of interlocking framework within coral build· ups, formed by large 
lamellar, unifacial Vtctinaraea) (see fig.57) and branching (Tbamnasteria dendroidca) 
scleractinians. 

Further scleraçtinians reçognizable in outcrop: 
About 15 m E of bridge, there is a large massive coral head ( 1 m broad, 0.8 rn high) 
formed by several different coral genera as weil as by Solcnopora (fig. 58). Branching 
corals present include: Dcndraraea, Calamophylliopsis, Sty/osmilia (immediately above 
coral head). ln addition, tbere are also undetermined massive scleractinians. 

Three metres to the left bclow a large massive coral head, there is a thicket of 
TbaiJlllasteria dcndroidea 2 m broad and 1 rn high showing annual(?) thickening of 
branches, suggesting an approximate growth rate of 13 mm 1 year. Such weil developed 
growth rings of Thamnastcria dcndroidea are a common phenomenon in the 
Haudainville reefs (see fig.59). 

20 rn to the left a Thamnasteria deodroidca thicket, S m broad, terminales at an 
overtyiog brown marker horizon. On top of this TbamnllBtcria there is an Ap/osmilia 
with clearty truncated top (brown marker bed) and ove.rlain by biodetritic sediments 
(fig. 60). 

Station llF : Cut of highway NE of bighway bridge (fig. 61) 

Extensive interlocking framework of dense coral thickets dominated by Tha111118Steria 
dcndroidca within the lowcr part of the coral build-up. Disruptioos and reiostallation of 
reef growth is indicated by at Jeast 3 brown marker horizoos. The probable yearty 
growth rate of Tbamnastcria dendroidca, as suggested by rhythrnic thickening of 
branches, is about 12 rnrn/ycar. 

Most conspicuous corals in outcrop: 
branching Tbamn;Jsteria dcndroidca, Aplosmilia , Caiamopbylliopsis, 
lamella.r ActiDaraea, Mcmdraraca, Fl.lugiastraea 
undetermined massive corals. 

Further fossjls: 
Cblamys, gastropods, echinoid debris, Solenopora. 
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.fi&..jj: Stop 11. Panorama of road eut at station 110. CL • crinoidallimestone EB • en echelon beds of coral 
pavement TD • Tbsrnnastl!ria thickets CB • coral build·up5 SB • major storm bed (?) (see fig.56) 

~ . 
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fli;. . .;j : Stop Il. Very large massive coral head formed by severa! different coral genera as well as by Solenopora. Branchlng corals include 
De; .... :.rsu, c.Jsmophylliopsis and StylosmiliA (the latter immediately above coral head). Station liE. Photograph by Urs Klahr. 

' ë 
9 



-101-

~ Stop 11. External growth banding in a colooy of Thamnastcria dcodroidea from 
the Haudainville ree(s. Regular annual (?) thick:ening of branches indicates the growth 
rate. Middle Oxfordian. 



EiL.@: Stop 11. Thamnasteria ckzldroiœa thiclt.et terminating at an ovcrlying brown marlt.er horizon . An AplosrniliA on top of T1uunnasteriB 
bas a clearly truncate.d top overlain by another brown marlt.er bed and by biodetritical sediments. Station IlE. Photograph by Urs KJahr. 

' 
s 
' 



~:Stop .11. lnterlocking frameworlc of dense coral thickc:ts dominated by ThAmnasteria dendroidea. Station ll.F. Hammer 32 cm. 

' 0 
":" 
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Ei&...6J: Stop 11. Tbamoasteria dendroidea growing on top of colony of Dco.drariiCa race· 
mo56 separated from il by a brown marker horizon (M). Station HG. Hammer 32 cm. 
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Station IIG : Cut of hil(hway NW of llil(hway bri~e (fi~ts. 62, 63) 

Reer framework wilhin coral build-up. The thiclcet of branchiog TlwnMstcriJJ 
dendroidea, 3 rn broad and 1 m high shows growth rings indicating a ycarly growth rate 
of about 14 mm. The Thamnastcria grew above a colooy of Dendraraca racemo.sa (fig. 
63) and is separaled from it by a brown marker bed which may be followed Jaterally 
into the biodetrital reef sediments. 

As indicated by this and additional marker beds the growth rate of the build-ups 
corresponds rougbJy to the growth rate of brancbing oorals, -i.e. 10 to 14 mm 1 year. 
This means that a coral build-up of 6 m height needed a maximum of 600 years for its 
formation. Five succecding brown marker beds in ioter-reefal sediments are distant 0.1 
to 1 m suggesti:ng that the related events which disturbed the rufs occurred in time 
lapses of the order of 10 to lOO years. 

Note the lateral tran.sitioo of the round TbAmn11steria branches into an extremdy platy 
growth form, especially at their periphery. ln the literarure, the branching part of this 
coral is commonly cited as Thamnasteria delldroidea (LAMOUROUX) and the platy 
part as ThamllJISit:riJI or Stercocot~ coocinna (GOLOFUSS). The presence of 2 
strongly diverging growtb habits within a single coral colony i& comparable to tbose 
observed in Recent colonie~~ of Synaraea convexa, as descnbed by JAUBERT (1977). 

Purther sc!eractinjans observed: Calamopbylliopsis, lsastrea, Comoscris 

Otber fouils: perisphinctid ammonite, ecbinoid spioe&, caJcareous spoogc(?) 

Station 11H: High1ray eut NW of highny bridge, 40 1111 W of Statio11 11G 
(figs.62, 64) 

Reef framewort within build-up. Dense thicket of TbarnnastcrÜI dcodroidca (fig.. 64) at 
the base of outcrop sbowing 3 brown marker horizons within 1.5 m of vertical distance.. 
The thiclcet is overlain by 3-4 m of eoral-bearing sediments within the bioherm. The 
upper wall of outcrop shows 2 to 3 m of dense thic1cets of Tbamnastcria dcndroidca and 
othcr branching corals with some platy and massive colonies. 

Other scleraçtjgjags seep: 
Calamopbylliopsis, Aplosmilû, lsa.stcea, A.ctio.araea, fù.ogi.tstraca??, micros olen ids 

Eurther fossHs: 
terebratulid and rbyochooeBid bracbiopods, Cblil/IJys and other pelccypods, oerineans 
and othee gastropods, Paracidllris florigemma and otber echinoid spine&, serpulids, 
Soleoopora. 
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TENTATIVE KEY TO DETERMINE !iAIN CORAL GENERA }N TllE FIELD. 

Bajoclan 
massive form 

{

cerloid. average distance between 
.corallite centres: { 7-8 mm ....... . .. . ..• . ..• • .•.•.. /saslr#a pl. l 

nearly 2(1 mm ••••••• • . • •••••••• • •• Co apltzos l rlo 

thamnasterlofd. average septal denslty = 

{
12 sep ta /3mm • ....•..•. . .........•........•....•. lob yos 1 ro1o pl. 2 
6,5 septa /)mm, clearly ;:>ennular .. . . .. .... . ....... . . Puiurfs pl. 3 

branchlng forrn 

{

phaceloid. average dlameter of corallltes= 

{
3 mm ••••••••••• • •••• • •••••••.• • •••.••• • •• • ••• • ••• Stylosaillo 
16 mm •••••••••••••••••• , • • .••••..•••••.••••••••••• Tht~os11i 1 ia 

dendroid perforated and pennu l ar . .... ..... .....•........ Dtndrara#a 

pl. 4 
pl. s 
pl. 6 

Oxfordian 
branchlng form 

phacelold dlameter of corallltes= 

{

3-4 mm styli form columella and auriculae ........ . . SI ylo~ • i 1 ~a pl. 4 
S-6 ~~W 1 many thin septa· .............. .. .... Calallophyll oops os pl.7 
>8 mm 

dendrofd 

( 

-often ell l ptlc, sorne very thlck septa 
corresponding to thlck costae visible in 
young parts.Strong con t rast ln thickness 
of major and mlnor septa ..................... Aplos~tilia pl.8 
· other characters !Oxfordlan speci es are less 
circular than Bajoclan onesl .... .... .. .... .. TAuoSit i lia pl. 5 

{ 

thamnasterloid. septa : 

(
compact and thin .............. .. ........... Thaanosln ia pl. 9 
perforated, thlck and pennular ....... . ... . .... D#ndtar a#a pl. 6 

plocoid wl thout columella . . . · ........ . ...•••.• . .. Puudo~o1n i a pl. 10 
massive form Clamellar, foliaceous or dame shapedl. septa 

compact or subcompact 
plocord 

{

columella , auriculae and costulated perltheca ........ Styllno 
wlthout columel l a, well developped 
septae . .. . ...................•..•... . ..• Ps #udocotn i a pl. 10 

cerlofd. distance between corallite centres: 

{ 
< 41:1111, a styllform thlck columella ................ Allocot nia 
> Smm ...... 00 ...... 00 00 ...... .. 00 .. 00 00 00 00 ... lsas l t t a pl.l 

thamnasterlold. average distance between corallltes: 

{
< 3mm, styllform columella, no series ...... TAa~tnaslttia pl.9 
> 3mm, + sponglous ·:olumella, series ...... Fun t las/rata pl.11 

regularly perforated 
clearly regular al ternat l ng pennular pattern, thamnasterloid , 

(
concentrlc ser ies of corallltes ...•.• . .•. . Dl aorpharo t a pl.12 
no concentrJc series ................ 00 .. 00 . nicrosolrna pl.l3 

lrregular allernatlng pennular pattern, al t ered by 
tabuloid dlsseplments. Heandroid. 

{

-rather straight and tectiform collines, rather 
lamella r colony. 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 ntandrorato pl. 14 

-rather sinuous and thollform collines, rather 
dome-shaped colony ...........•.. . ..•.. . ...... Co aostt 1 s 

pennulae absent, regular tabuloid 
dissepiments ..... . . . ................... Acllnarau pl.15 



lsastrea- PLATE 1 



Kobyastraea- PLATE 2 

trans v. sect . 5mm 



Peri seris- PLATE 3 

long. sect . 5mm 



Stylosmilia- PLA TE 4 

transv . sect . lmm 

long. sect . 2mm 



Thecosmilia- PLA TE 5 

transv. sect . 5mm 

long . sect. 5mm 



Dendraraea- PLA TE 6 

trans v. sect . lmm 

long . sect . 5mm 



Calamophylliopsis- PLATE 7 

transv. sect . lmm 



Aplosmi/ia - PLATE 8 

long_ sect - 5mm 



Thamnasteria- PLA TE 9 

calical view, skeleton in dark Jmm 



Pseudocoenia- PLATE 1 0 

trânsv. sect. lmm 

-long. sect . lmm 



Fungiastraea- PLATE 11 

transv. sect. lmm 

long. sect . lmm 



Dimorpharaea- PLA TE 12 

transv. sect . 5mm 



Microsolena - PLA TE 13 

t r ansv. sect. Smm 

long . sect . Smm 



Meandraraea- PLATE 14 

transv. s ect . 5mm 

long . s e ct. Imm 



Actinaraea - PLATE 15 

transv. s ect.. Smm 

long . sect. lmm 





 




