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In 2002 a new dinosaur tracksite was discovered in calcareous
laminites of early Late Kimmeridgian age along the future course
of the “Transjurane” highway in Courtedoux, Canton Jura,
Northern Switzerland. The site has an extraordinary scientific po-
tential, as the laminites, which have been deposited in an intertidal
to supratidal environment, contain at least 6 track-bearing levels
in a total thickness of about 1 m. The laminites are being system-
atically excavated by the “Section de paléontologie”” over an area
of approximately 1500 m2. So far the main track level has been
uncovered over an area of about 650 m?2, which reveals 2 track-
ways of theropods and 17 trackways of sauropods. The sauropod
tracks are the smallest known in the Kimmeridgian so far, and the
trackways belong to the ichnogenus Parabrontopodus, which has
been revealed for the first time in Switzerland. The tracksite be-
longs to the “Middle Kimmeridgian megatracksite” sensu Meyer
(2000), and represents the most important dinosaur tracksite in
Switzerland, perhaps with the potential for development into one
of the world’s largest sauropod tracksites. It will be protected in
situ underneath an especially constructed highway-bridge, thus
offering opportunities for future research and the development of
an interpretative center for education and tourism.
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INTRODUCTION

In the past few years there have been many discoveries in-
volving dinosaur tracksites in Switzerland (Meyer, 1990, 1993;
Mouchet, 1993; Meyer, 1994; Meyer and Hauser, 1994; Meyer
and Lockley, 1996; Meyer, 1997; Ayer and Claude, 2001;
Meyer and Thiiring, 2003). As a result of the construction of the
“Transjurane” highway, a new paleontological project, the
“Section de paléontologie,” was established in February 2000
to save and examine the paleontological heritage of the future
highway route in the Canton Jura, Northern Switzerland
(Thiiring and Hug, 2001; Marty et al., 2002b, submitted).

During archeological and paleontological prospecting along
the future route, a new tracksite was discovered in Courtedoux
in February 2002 (Marty et al., 2002a). The tracksite is situated
in laminites with a thickness of about 1 m, in which 6 track-
bearing levels and one level with body fossils (turtle bones) are
known so far. The site is being further excavated on the future
highway course over a total area of about 1500 m?. During the
2002 excavations, the main track level (level 1000), which
forms the base of the laminite series (Fig. 9), has been uncov-
ered on the whole width of the future highway course over an
area of approximately 40 m long by 15 m wide and 650 m? in
total area.

The surface of the main track level is smooth except in some
areas where epikarsts have developed along normal faults
and/or joints induced by the Rhine Graben rifting and the Jura
folding (Fig. 1). The surface exhibits tracks of saurischian di-
nosaurs belonging to herbivorous sauropods and carnivorous
theropods.
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FIG. 1.

Overview of the main track level of the Courtedoux tracksite. Water
tank (on the middle left) for scale. Note the well-developed normal faults asso-
ciated with the Rhine Graben rifting and the folding of the Jura mountain
range.

Besides the track-excavations, the “Section de paléontolo-
gie” has also undertaken paleontological excavations in overly-
ing marine marls (e.g., the “Marnes & virgula”) and limestones.
Many invertebrates (aspidoceratid ammonites) and vertebrate
remains (turtles, mesosuchian crocodiles, sharks, and bony
fishes) have been recovered.

GEOGRAPHICAL AND GEOLOGICAL SETTING

The Courtedoux tracksite is situated in Northern Switzer-
land, in the Ajoie district, Canton Jura, about 5 km west of the
city of Porrentruy (Fig. 2).

The Ajoie district forms part of the tabular Jura mountain
range (Schneider, 1960) and bedding at the site is sub-horizon-
tal. The main structural features found associated with the track
site are normal faults, induced by the Rhine Graben rifting and
the folding of the Jura mountain range.

Chronostratigraphically the Ajoie district consists mainly of
deposits of Oxfordian and Kimmeridgian age. The laminites of
the tracksite are found between the Banné Member (Gygi,
2000) and the “Marnes a virgula” of the Reuchenette Forma-
tion and they are of early Late Kimmeridgian age (Fig. 3). The
same laminites can be observed in outcrops at several other
places around Courtedoux and in the Ajoie district. In fact, in
2002 sauropod tracks have already been reported from a tem-
porary outcrop of the laminites about half a kilometer north-
west of the Courtedoux tracksite. The occurrence of dinosaur
tracks or even a distinct megatracksite with a considerable lat-
eral extent may thus be suggested for much of the Ajoie district
and may be confirmed by future excavations on the “Transju-
rane” highway.

METHODS

All tracks have been carefully excavated, and the main track
level has been documented by means of a classical manual
graphic technique, followed by digitization. Further, the new
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Cyrax 2500 3D Laser Scanner (SmartScan Technology) has
been applied for the first time in the field of paleontology
(Leica Geosystems, 2003). The most important trackway seg-
ments have been casted with silicon rubber. All trackways have
been serially numbered with the prefix S for sauropod and T for
theropod (Fig. 7) and all trackway parameters (Leonardi, 1987;
Thulborn, 1990; Lockley, 1991; Lockley and Hunt, 1995;
Lockley and Meyer, 2000) have been measured in detail (Fig.
4), including footprint (pes and manus) size (length and width)
and angle of rotation from trackway midline (pes and manus
rotation), distance between midline and center of the manus,
pace (step) and stride length of pes and manus, pace angulation
of pes and manus, gleno-acetabular distance, internal and ex-
ternal trackway width, and trackway orientation. However,
these data were not as yet subjected to statistical analyses, and
this paper gives only a preliminary overview. A detailed analy-
sis on the trackway—and other data that have been, and will be,
compiled, and the impressive 3D results of the laser scanning
will be published later.

PRELIMINARY ANALYSIS OF THE
DINOSAUR TRACKS

On the main track level (level 1000), more than 650 di-
nosaur footprints have been uncovered to date and about 400
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FIG.2. Location of the Courtedoux tracksite and the “Transjurane” highway
in Northwestern Switzerland.
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FIG. 3. Chrono-, bio- and lithostratigraphic context of the Courtedoux trackway site and the Kimmeridgian of the Ajoie district, showing the stratigraphic po-
sition of the Banné Member (Gygi, 2000), the track-bearing laminites and the fossiliferous “Marnes a virgula”. 1: Orthaspidoceras schilleri OPPEL, layer 3500,
Courtedoux tracksite. 2: Aspidoceras longispinum SOWERBY, “Marnes a virgula”, Courtedoux tracksite. 3: Aspidoceras caletanum OPPEL, Courtedoux tracksite.

can be resolved into trackways of 17 sauropod and two thero-
pod dinosaurs. The trackways are between 2.5 and 20 m long
(Fig. 7).

Sauropod Tracks and Trackways

The tracks are in general well preserved as imprints (epich-
nia or negative epirelief), and exhibit most well defined sedi-
ment displacement rims. The sauropod trackways of the main
track level are characterized by a large oval pes (foot) print, and
a much smaller semicircular convex forward manus (hand)
print. There is no evidence of claw impressions (Figs. 5 and 6).
The size range for the pes prints is between 34.4 and 46.8 cm
length and between 27.0 and 35.7 cm width. The corresponding
range for the manus is of 8.5 to 12.8 cm and 17.5 to 25.5 cm,
respectively. The pes is longer than wide and the manus wider
than long.

Most of the sauropod trackways show preservation of both
manus and pes tracks. Only trackway S9 is partially manus
dominated. In most trackways preservation and imprint depth
varies along the trackway and some can be followed for a few
meters only (trackways S15 and S17). Nonetheless, it is pos-
sible to distinguish between generally deeper and shallower
trackways, independent of the size of the footprints. All sauro-
pod trackways are characterized by a narrow gauge with little
or no space between the inside of the pes prints, or pes prints
even intersecting the trackway midline. All are of the “small
manus” type, showing a pronounced heteropody (foot size dif-
ference), the manus-pes size (footprint area) ratio being about
1:4. The mean manus rotation is negative (outward) and clearly
more pronounced than is the mean negative pes rotation (Figs.
5 and 6). The centers of the manus prints are placed farther
away from the trackway midline than are the centers of pes
prints. Trackway S4 (Fig. 6) is the trackway with the most pro-
nounced negative manus rotation. Such a high negative out-
ward rotation might suggest that something unusual was going
on in regards to the shifting of weight and walking mechanics.

Tridactyl Tracks and Trackways

The few tridactyl tracks of the main level are poorly pre-
served and possibly represent undertracks (Milan and Bromley,
2003). The size range for the pes prints is between 24 and 29
cm length and between 27 and 34 cm width. They are generally
slightly wider than long and don’t show any clear evidence for
claw impressions. Two trackway segments are recognized
(Fig. 7, T18 and T19). Both trackways are very narrow, have a
high pace angulation (about 160 degrees), and a mean stride of
2.7 m. Most of the track and trackway features, except the length/
width-ratio, are typical for theropods (Lockley, 2001), and both
trackways are thus attributed to theropod dinosaurs.

Trackway Orientations

The orientation of the trackways (Fig. 7) is a striking feature
of the main track level. A bimodal pattern of sauropod track-
ways, each with approximate parallel trackway orientations can
be observed. Ten trackways (S1, S2, S4, S5, S6, S7, S8, S12,
S16, and S17) are oriented between north and north-northeast,
intertrackway spacing being in the range of 2 to 4 m. Six
trackways (S9, S10, S11, S13, S14, and S15) are oriented more
or less in the opposite direction, south to southwest. Intertrack-
way spacing varies a lot and some trackways are found to cross
each other (S9 and S10, S10, and S14).

Only the sauropod trackway S3 (oriented toward the north-
northwest) is at variance with this bimodal trend, as are the
theropod trackways T18 and T19 (oriented towards the south
and north, respectively).

Sedimentology

The sedimentological analysis is based on macro- and mi-
croscopic observations in the field and laboratory. Small-scale
microfacies analysis was carried out in thin-sections and de-
scribed using standard microfacies classification systems (Wil-
son, 1975; Fliigel, 1982), and then assigned to specific facies
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FIG. 4. Schematic diagram of a sauropod trackway, showing the essential
features measured: footprint length (FL), footprint width (FW), pes rotation
(o), manus rotation (), distance between midline and manus (MM), pes pace
length (PP), manus pace length (MP), pes stride length (PS), manus stride
length (MS), pes pace angulation (y), manus pace angulation (d), gleno-ac-
etabular distance (GA), trackway width inside-positive (TIP), trackway width
inside-negative (TIN), and trackway width outside (TO).

FIG. 5. Section of sauropod trackway S10, characterized by a narrow gauge,
large oval pes footprints and by much smaller semicircular manus footprints.
This is the trackway with the least negative rotated manus position.
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FIG. 6. Section of sauropod trackway S4, characterized by a narrow gauge,
large oval pes footprints and by much smaller semicircular manus footprints.
This is a trackway with a very pronounced negative manus rotation.

and facies zones (Hillgértner, 1999; Hug, 2003). Macroscopic
analyses in the field identified macro-sedimentary structures
and fossils (Fig. 9).

Layer 950 (Fig. 8) is stratigraphically below the main track
level, and can be described as a pack- to grainstone (Dunham,
1962). This layer is lithologically diverse, ranging from a
biopelmicrite to a biopelsparite, and from an oomicrite to oos-
parite with rare intraclasts (Folk, 1962). Identified microfaunal
elements are skeletal grains (benthic miliolid and cyclamminid
foraminifers, algae and bivalves), non-skeletal grains (peloids,
ooids, and intraclasts), quartz (less than 1%), early-diagenetic
dolomite (up to 10%), and little organic matter. Macroscopic
observations show a poor sorting of microfaunal elements and
skeletal grains and no lamination or bioturbation. Centimeter-
sized symmetrical parallel wave ripples can be observed on
about two-thirds of the main track level (top of layer 950). The
ripple crests have a prevailing orientation of southwest to
northeast.

Based on the present facies analysis, the depositional envi-
ronment can be interpreted as a mixed bioclastic-oolitic bar or
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lower-beach deposit in a shallow-subtidal (layer 950) to inter-
tidal (level 1000), semi-open lagoon with intermittent, low to
moderate energy. Sedimentological analyses of the overlying
track-bearing laminites are under study.

DISCUSSION
Sauropod Trackway Analysis

Systematic Affinities

All sauropod trackways from the main track level represent
relatively small animals in comparison with other sites, and in
comparison with the maximum known size of sauropod tracks,
which does not exceed a pes length of about 1 m in well-
authenticated reports, where the footprint dimension is meas-
ured inside the track rim (Lockley et al., 2002a; Fig. 4). Ac-
cording to the formulas of Thulborn (1990, p. 252), the tracks
and trackways indicate sauropods with a hip height of about
2-2.8 m (hip height = 5.9 x pes length), a total length of about
6-8.5 m (total length = 18 x pes length), and a gleno-acetabular
distance between 0.7 m and 1.5 m. In fact, the Courtedoux
tracksite reveals the smallest Kimmeridgian sauropod tracks
known. Smaller sauropod tracks are so far only described from
the Cretaceous Jindong Formation of South Korea (Lim et al.,
1994), the Late Oxfordian of Poland (Gierlinski and
Niedzwiedzki, 2002), and the Early Liassic Zagaje Formation
of Poland (Gierlinski and Pienkowski, 1999). However, the ex-
istence of pes imprints up to a diameter of about 0.8 m on a
higher level of the track-bearing laminites may suggest that the
trackways of the main track level represent juvenile or subadult
sauropods rather than a generally small species.

The narrow-gauge trackways, strong heteropody (small
manus), and outwardly rotated manus are characteristic of the
ichnogenus Parabrontopodus (Farlow, 1992; Lockley and San-
tos 1993; Lockley et al., 1994a; Lockley and Meyer, 2000),
which can easily be distinguished from the ichnogenus Bron-
topodus, which exhibits wide-gauge trackways (manus and pes
prints well away from the trackway midline) with relatively
large manus prints (reduced heteropody), usually directed for-
ward and closer to the trackway midline (Farlow et al., 1989;
Lockley et al., 1994a).

The ichnogenus Parabrontopodus is attributed to basal
sauropods, basal macronarians, or the diplodocoidea sensu Wil-
son and Sereno (1998) (Day et al., 2002), which are all narrow-
hipped sauropods with a compressed body construction and/or
feet planted near the sagittal plane (Wilson and Sereno, 1998).
Farlow (1992) argued that Brontopodus trackmakers might also
have angled their legs inward with respect to the sagittal plane.
However, the disappearance of narrow-gauge trackways in the
Cretaceous (Lockley et al., 1994c), leaving only wide-gauge
forms in association with brachiosaurid-titanosaurid-dominated
faunas, argues against this possibility. Wilson and Carrano
(1999) also suggested that wide-gauge trackways were the
products of wide-gauge sauropods, rather than narrow-gauge
sauropods of different sizes or engaged in different behaviors.
Thus, Brontopodus trackways are commonly attributed to the
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FIG.7. Site map of the so far uncovered main track level (level 1000), which is situated at the base of the laminite series. The total area is about 650 m2. About
400 of 650 observed tracks are resolved into 17 sauropod and 2 theropod trackways. S stands for sauropod and T for theropod respectively. Tracks that can be at-
tributed to trackways are shown in grey. Note the bimodal sauropod trackway pattern.

more derived and robust brachiosaurids or titanosaurids (Lock-
ley et al., 1994a, 1994c; Wilson and Carrano, 1999; Henderson,
2002; Lockley et al., 2002a, 2002b). Generally speaking, the
ichnogenus Parabrontopodus indicates sauropods with large
hind limbs, longer tails, and smallers neck and heads, whereas
the ichnogenus Brontopodus indicates sauropods with larger
front limbs, shorter tails, and larger heads and necks.

The Courtedoux tracksite is the first site to reveal clear evi-
dence for Parabrontopodus trackways in Switzerland. Other
Late Jurassic tracksites with distinct Parabrontopodus track-
ways are so far only documented from the Upper Jurassic of

FIG. 8. Thin-section CTD-SCR-950.3 (uppermost part of layer 950), pack-
to grainstone (Dunham, 1962) bio-, pel-, oo-micrite to -sparite (Folk, 1962),
showing small ooids (1), peloids (2), intraclasts (3), organic matter (4), dolo-
mite (5), bivalve shell fragment (6) and benthic miliolid foraminifer (7). Image
width is 6 mm.

Portugal and the U.S. (Lockley et al., 1994c; Meyer et al.,
1994; Lockley and Meyer, 2000). In the Kimmeridgian of
Barkhausen, Germany (Kaever and Lapparent, 1974), the ich-
nogenus Parabrontopodus may be represented (Lockley and
Meyer, 2000; p. 161), though the preservation of these track-
ways is less than optimal (Lockley, unpublished data). Re-
cently, Parabrontopodus trackways have been reported from
the Tithonian of Chile (Moreno and Pino, 2002) and from pos-
sibly Upper Tithonian sediments of the Adriatic carbonate plat-
form of Croatia (Mezga et al., 2003). Thus, the Courtedoux site
is one of the youngest sites exhibiting Parabrontopodus track-
ways. Given that slightly younger tracks such as those found in
the Late Kimmeridgian of Lommiswil, Switzerland (Meyer,
1990, 1993) are of the wide-gauge Brontopodus type, the
Courtedoux site is important for giving evidence of the pres-
ence of a different, more primitive group of sauropods some-
what earlier in the Late Kimmeridgian of Northern Switzer-
land. Lockley and Meyer (2000, p. 169) suggest that the change
to predominantly wide-gauge trackways occurred between the
Kimmeridgian and Tithonian (Portlandian). However, this can
only be very speculative until a larger database is amassed, and
if the ichnogenus Parabrontopodus is not found in any younger
ichnocoenoses (e.g., Lockley et al., 2000b; Moreno and Pino,
2002; Mezga et al., 2003).

Gregarious Behavior

On the main track level, a bimodal sauropod trackway pat-
tern with more or less the same orientation as the small-scale
ripple crests can be observed. Only sauropod trackway S3 and
the theropod trackways T18 and T19 are at variance with this
bimodal trend. The trackways that contribute to each compo-
nent of the bimodal sauropod trackway pattern are more or less
parallel, but intertrackway spacing is irregular, imprint depth
clearly varies and several trackways even cross each other.
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FIG. 9. Simplified cross section of the Courtedoux site. The main track level (level 1000) forms the base of the track-bearing laminite series. Paleontological
excavations are also carried out in overlying fossiliferous marine marls and limestones (Marty et al., 2003). Layer refers to a whole unit (bed) and level only to a

distinct surface (e.g. track-level or a hardground), respectively.

Parallel alignment of sauropod trackways is a common phe-
nomenon at many sauropod tracksites and is regarded as evi-
dence for gregarious behavior (Lockley et al., 1994b; Lockley,
1995; Lockley and Hunt, 1995; Lockley, 1997). Nonetheless, to
suggest local shoreline-controlled travel and/or gregarious be-
havior of several groups of sauropods for the main track level,
more data are needed.

Chronology of Track Making

The relative timing of the sequence of tracks made by the
sauropods and theropods can be estimated from the imprint
depth of tracks and from the trackway interaction at “cross-
roads.”

On the main track level, several of the sauropod trackways
are crossing each other. Of special interest is the sauropod cross-
roads involving the three trackways S3, S4, and S11 (Figs. 10
and 7). Trackway interaction shows clearly that sauropod S11
passed first, followed by S4 and finally S3. Amongst these
three trackways, S11 is the weakest impressed and most poorly
preserved. Trackways S4 and S3, respectively, are each better
preserved and more deeply impressed.

Generally speaking, differential depth of tracks may indicate
different water content of the sediment at the time of passage
(Meyer and Hauser, 1994). Waterlogged substrates thus exhibit

more deeply impressed footprints than firmer sediment. Nor-
mally, while sediment is gradually draining free of water and
becoming firmer, the earliest formed footprints tend to be more
deeply impressed than the later ones. However, the reverse pro-
cess may take place: e.g., the substrate may get wetter with
time. Evidence of trackway interaction from crossroads may
resolve this dilemma and, in this case, shows clearly that on the
main track level the latter situation prevailed. The most deeply
impressed trackway (S3) clearly overprints more shallow track-
ways (S4 and S11), suggesting that the sediment, after a period
of drying, got at least partially waterlogged again. This could
be explained by a brief tidal flooding.

Paleoecology and Paleogeography

Ichnofacies

The repeated association of sauropod and large (robust)
theropod tracks in carbonate substrates is currently defined as
the Brontopodus ichnofacies (Lockley et al., 1994d). This label
is generalized and can be used to accommodate any repeated
association of sauropod tracks (including Parabrontopodus and
related types) with large theropod tracks (Meyer and Pittman,
1994; Lockley and Meyer, 2000). The Courtedoux tracksite
thus falls into this general category.
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FIG.10. Sauropod “crossroads” of trackways S3, S4 and S11. Tracks are dis-
played schematically. S11 passed first, followed by S4 and finally S3.

Howeyver, to be consistent in ichnofacies definitions it is nec-
essary to keep track of occurrences in the distribution of the
ichnogenera Brontopodus and Parabrontopodus and their rela-
tionship to facies. The ichnogenus Brontopodus extends in time
from at least the Middle Jurassic to the Late Cretaceous, and is
represented in North and South America, Europe, and Asia
(Lockley et al., 1994c; Santos et al., 1994; Schulp and Brokx,
1999; Day et al., 2000; Lockley et al., 2002a). The ichnogenus
Parabrontopodus is described from carbonate substrates of the
Middle and Late Jurassic of Europe, South and North America
(Lockley and Santos, 1993; Lockley et al., 1994a, 1994c; Lock-
ley and Meyer, 2000; Day et al., 2002; Moreno and Pino, 2002;
Mezga et al., 2003). Further, it is reported from the Early Juras-
sic of Europe (Dalla Vecchia, 1994; Avanzini et al., 1997; Gier-
linski, 1997; Gierlinski and Sawicki, 1998; Gierlinski and
Pienkowski, 1999; Avanzini et al., 2001), but not always asso-
ciated with carbonate substrates.

D. MARTY ET AL.

Thus, most sites with Brontopodus trackways, but not all
sites with Parabrontopodus trackways, fall into the broadly de-
fined Brontopodus ichnofacies.

Megatracksite

A megatracksite or “dinosaur freeway,” as currently defined,
is a regionally extensive single surface or very thin package of
beds, that is, track-bearing or track-rich over a large area on the
order of hundreds to thousands of square kilometers, owing to
the dynamics of sea-level fluctuation (Lockley, 1991, 1997;
Lockley and Meyer, 2000). Megatracksites are becoming more
and more important for paleogeographical reconstructions, and
this is also true for the Late Jurassic of northwestern Switzer-
land. However, the large ichnological and stratigraphic mega-
tracksites have been referred to with general terminology. Thus,
pending further study, we advocate caution in using such ter-
minology to imply precise meanings. For example, while a
megatracksite may at first appear as a distinct marker horizon,
it may be diachronous, as are most facies (Lockley, 1997). Sim-
ilarly, megatracksites with several tracksites in relatively close
stratigraphic proximity, as in Switzerland or the Cretaceous of
Texas (Lockley and Hunt, 1995) and Spain (Moratalla and
Sanz, 1997; Lockley and Meyer, 2000), may have more complex
genetic (and spatio-temporal) relationships than are obvious at
first glance. Even so, most megatracksites have been defined on
the basis of a substantial number of discrete sites distributed on
a regional scale. This is also the case in Switzerland.

At present, more than 20 Late Jurassic dinosaur tracksites
are known from several places in northern Switzerland. Meyer
and Thiiring (2003) divide them fairly equally between a
“megatracksite in the Lower Reuchenette Formation” and a
“megatracksite in the Upper Reuchenette Formation,” which
have previously been labeled “Middle Kimmeridgian mega-
tracksite” and “Late Kimmeridgian megatracksite,” respec-
tively (Meyer, 2000). However, as the Kimmeridgian is only
formally divided into the Early (Lower) and Late (Upper) Kim-
meridgian, the term Middle Kimmeridgian megatracksite is
questionable. The same is true for “Lower” and “Upper Reuch-
enette Formation,” as the Reuchenette Formation is formally
not divided (Thalmann, 1966; Gygi, 2000). Such terminology
will probably resolve itself in time as more tracksites are dis-
covered and their chrono-, bio-, litho- and sequence strati-
graphic contexts are studied more closely. For the time being,
we use the terms sensu Meyer (2000).

The track-bearing laminites of the Courtedoux site can be
dated by means of aspidoceratid ammonites to the early Late
Kimmeridgian (Mutabilis zone) (Fig. 3), and the site can be at-
tributed to the Middle Kimmeridgian megatracksite (sensu
Meyer, 2000) and the “megatracksite in the Lower Reuchenette
Formation” (sensu Meyer and Thiiring, 2003), respectively. On
the map, Courtedoux forms the northwestern apex of a geo-
graphical triangle of about 15 km height and 30 km width with
a total area of about 230 km? (Fig. 11).

Nonetheless, one should remember that all other tracksites
(Moutier I-1V, Glovelier I-II, Reconvilier, Frinvilier) that are
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FIG. 11. Geographic extent of the “Middle Kimmeridgian megatracksite”
(sensu Meyer, 2000) of Northwestern Switzerland. Courtedoux (1), Glovelier
I-II (2), Reconvilier (3), Moutier I-IV (4) and Frinvilier (5).

currently attributed to the Middle Kimmeridgian megatracksite
(Meyer, 2000; Ayer and Claude, 2001; Meyer and Thiiring,
2003) have not been precisely dated. Ayer and Claude (2001)
for example attribute the Frinvilier site to the Middle Kim-
meridgian megatracksite, even if they assign it to the “basal”
Kimmeridgian. Thus, it is possible that the Courtedoux site is
younger than other sites of the Middle Kimmeridgian mega-
tracksite.

Paleoenvironment

During the early Late Kimmeridgian, today’s northwestern
Swiss Jura Mountains developed as a shallow carbonate-domi-
nated platform at the threshold between boreal depositional
areas to the northwest (Paris Basin) and the Tethys Ocean to the
south. The climate was subtropical (Bertling and Insalaco,
1998), paleolatitude being about 35°N (Frakes et al., 1992).

Small-scale sea-level drops created vast emergent areas in a
carbonate lagoon and tidal flat environment, which allowed
terrestrial animals, such as saurischian dinosaurs, to traverse
exposed flats and to access the platform from the coastal zone
of the “Stiddeutsche Schwelle” in the northeast (Meyer and
Schmidt-Kaler, 1989), which was located at the southeastern
border of the London-Brabant Massif. Meyer and Lockley
(1996) also suggested a connection between the northwestern
Jura platform and the Massif Central. On the platform, a patch-
work of large islands and/or smaller landmasses can be postu-
lated. Large saurischian dinosaur populations suggest the pres-
ence of large vegetated areas as a food supply (Meyer and
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Lockley, 1996). The islands and/or smaller landmasses have
been surrounded by open to closed lagoons with variable degree
of restriction. Large tidal flats, where sea-level fluctuations cre-
ated sub-, inter- and supratidal depositional environments,
which allowed the preservation of terrestrial ichnocoenoses in
sediments such as calcareous laminites.

CONCLUSIONS

The Courtedoux tracksite has only just begun to be exca-
vated and analyzed. For the following reasons, it is clearly one
of the most important sauropod tracksites worldwide:

1. The laminites of the Courtedoux site represent an enor-
mous track-data resource with a great potential for new
discoveries, as at least 6 track-bearing levels are found in
about 1 m of laminites. This is one of the highest densi-
ties of track-bearing layers ever recorded in such a small
depositional unit (see also Lim et al., 1994; McCrea and
Currie, 1998). Moreover, the 17 sauropod trackways on
the main track level already make the Courtedoux site the
second largest concentration of sauropod trackways on a
single surface in terms of raw numbers in the Jurassic
(Marty et al., submitted). As the same laminites can also
be observed in outcrops at several places in the Ajoie dis-
trict, and as a sauropod track has already been reported
half a kilometer from the main Courtedoux tracksite, the
occurrence of dinosaur tracks or even a distinct mega-
tracksite with a considerable lateral extent may be sug-
gested for much of the Ajoie district and may be sub-
stantiated by future excavations on the “Transjurane”
highway.

2. For the first time a paleontological survey (“Section de
paléontologie™) is able to systematically excavate and
document a track-bearing site on such a large surface.
Newly exposed tracks will thus be very well preserved,
as they have never been exposed to direct weathering.

3. The tracksite can be unequivocally assigned to the early
Late Kimmeridgian based on aspidoceratid ammonites
(Figs. 3 and 9) and will be placed in a broad paleoeco-
logical context, as further studies are carried out on the
excavations of the overlying fossiliferous strata.

4. The Courtedoux tracksite reveals the smallest known
sauropod tracks in the Kimmeridgian and the first evi-
dence for the ichnogenus Parabrontopodus in Switzer-
land. Given that, the ichnogenus Brontopodus is found in
the slightly younger Late Kimmeridgian deposits of Lom-
miswil, Switzerland (Meyer, 1990, 1993), the Courte-
doux site is important for giving evidence of the presence
of a different, more primitive group of sauropods in
northern Switzerland.

5. The Courtedoux tracksite will be protected underneath
an especially constructed highway-bridge, thus offering
opportunities for future research. This protection may
also allow for the development of an interpretative center
for education and tourism (Marty et al., submitted).
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