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Stratigraphical range

Barremian to Campanian

Genus Minhechara Wei, Hao et al., 1983

Minhechara xiaoxiaensis Yang & Zhou, 1983
Plate 4, Fig. 3

1983 Minhechara xiaoxiaensis gen. et sp. nov. Yang
et Zhou -Hao et al., p. 174, pl. 43, fig.7-10.

1990 Latochara xiaoxiaensis -Lu & Luo, p.62, pl.6,
fïg.5, 6.

Material
2 well preserved gyrogonites

Description

Spherical gyrogonites with rounded base and apex. No
change in thickness and width of cellular spirals near the
apex. Spiral cells vertical in the apical centre fonning a
prominent apical structure with a small apical pore.
Spirals cells thickened at base forming a cage surround-
ing the basai opening.
Measurements of two specimens: Specimen 1, length 350
pm, width 300 pm, ISI 117, 11 spiral ridges in side view;
Specimen 2, length 320 pm, width 300 pm, ISI 107, 9 spi¬
ral ridges in side view.

affinities and differences

According to Feist & Grambast-Fessard ( 1991 ) the genus
Minhechara is an invalid synonym for Latochara. However
in the publication of Lu (1997) on the genera named by
Chinese authors, Minhechara is considered as a valid genus.
The studied gyrogonites show the typical pronounced
apical structure with a small pore of Minhechara xiaoxi¬
aensis. The type species of this genus, Minhechara col-
umelaria, has a greater number of spirals in latéral view
and the apical structure is less pronounced. The cellular
spirals at the base show no nodules and form no basai
cage contrary to the studied specimens.

Occurrence
Minhechara xiaoxiaensis is known from the Hekou
Formation (Lower Cretaceous) of the Xining and Minhe
Basin (Hao et al., 1983), from the Qigu (Upper Jurassic)
and the Shushanhe (Berriasian-Barremian) Formations of
the Tarim Basin (Lu & Luo, 1990) and from the
Quanyagou group (Aptian) of the Qaidam Basin (Tang &
Di, 1991).

Stratigraphical range

Upper Jurassic-Aptian

Family Characeae Agardh, 1824
Genus Aclistochara Peck, 1937

Aclistochara bransoni Peck, 1937
Plate 4, Fig. 2

1937 Aclistochara bransoni Peck, n. sp. - Peck, p.87,
pl. 14, fig.8-11.

1937 Aclistochara lata Peck, n. sp. - Peck, p.88,
pl. 14, fig.20-23.

1937 Aclistochara oligospirata Peck, n. sp. - Peck,
pl. 14, fig.5-7.

1937 Aclistochara elongata Peck, n. sp. - Peck, pl.
14, fig.24-25.

1957 Aclistochara bransoni Peck - Peck, p.26, pl.4,
fig. 1-14.

1965 Aclistochara huihuibaoensis sp. nov. - S.Wang,
p.471,489, pl.II, fig.l.

1965 Aclistochara lata Peck - S.Wang, p.470,488,
pl.II, fig.7.

1965 Aclistochara laiae sp. nov. - S.Wang,
p.470,488, pl.VI, fig.6.

1965 Aclistochara hungarica Rasky - S.Wang,
p.472,490, pl.II, fig.2.

1965 Aclistochara sp. - S.Wang, p.472,490, pl.II,
fig.3-5.

1965 Aclistochara caii sp. nov. - S.Wang, p.471,489.
pl.II, fig.8.

Material
more than 100 specimens often deformed due to the lack
of calcite crystallisation inside.

Description
Small prolate spherical, subovoidal gyrogonites with a
rounded base and a deeply truncated summit. Basai plate
composed of two elements. Cellular spirals fonning a rim
around distinct apical dépression. Junctions of the cellu¬
lar spirals in this dépression not visible due to sediment
cover. Cellular spirals convex with sharp and narrow
intercellular ridges.
Measurements of 50 specimens: length, maximum 500
pm, minimum 340 pm, average 422 pm; width, maximum
440 pm, minimum 320 pm, average 395 pm; ISI, max¬
imum 97, minimum 115, average 107; 14 specimens with
6 spiral ridges in side view, 31 with 7 ridges and 5 with 8
ridges.

affinities and differences

The studied specimens bear a great resemblance to
Aclistochara bransoni and different Aclistochara species
described by S. Wang, (1965): A. laiae, A. huihuibaoen¬
sis, A. caii and H. sp. According to Fu & Lu, (1997) only
A. huihuibaoensis is a valid species and the three other
species described by S. Wang, (1965) are considered as
synonyms. However, in the original description ofA. hui¬
huibaoensis S.Wang, (1965) mentions that it is imposs¬
ible to distinguish it from A. bransoni as described by
Peck, (1957). Therefore A. huihuibaoensis is considered
herein to be a synonym for A. bransoni.

Occurrence

Originally described from the Morrison Formation
(Kimmeridgian-Tithonian) of the US (Peck, 1937; 1957).

—^
Table 2 — Stratigraphie distribution of the charophyte

species found in the Dashuiguo area within the
neighbouring basins and the positioning of these
assemblages within the charophyte biozonation
established by Riveline et al., (1996) (chrono-
stratigraphy based on Hardenbol et al., (1998)).
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In Europe it is known from the Kimmeridgian to the
Valanginian of Northwest Germany (Schudack, 1990),
from the Oxfordian of southeastern France and
Switzerland (Mojon, 1989). In Asia the species is known
from the Kimmeridgian of Mongolia (Kyansep-
Romashkina, 1975) and from the Tithonian of Romania
(Shajkjn, 1976).
In China it is known from the Upper Jurassic to the Lower
Cretaceous e.g. the lower part of the lower Huihuibao
Formation (base of the Cretaceous) of the Jiuquan Basin,
Kansu (S.Wang, 1965), from the Upper Jurassic
(Kimmeridgian-Tithonian, assemblage III) of Sichuan
Province (Liu, 1982), from the lower Dantonghe
Formation (Upper Jurassic to Lower Cretaceous) of the
Xining and Minhe Basins, Qinghai (Hao et al., 1983),
from the Lower Cretaceous of the Hetao area in Inner

Mongolia (Shu & Zhang, 1985), from the Denglouku
Formation (Aptian) of the Songliao Basin, Heilongkiang
(Z. Wang et al., 1985), from the Tugulu group (Lower
Cretaceous) of the Junggar Basin, Xinjiang (Liu & Wu,
1985), from the Qigu Formation (Upper Jurassic) of the
Tarim Basin, Xinjiang (Lu & Luo, 1990), from the
Hongshuigou Formation (Upper Jurassic) of the Qiadam
Basin, Qinhai( Tang & Di, 1991 ), from the Luohangdong
(Barremian, Lower Barremian) and Jingchuan (Upper
Barremian to Albian, Barremian) Formations of the
Zhidan group in the Ordos Basin (Li, 1988; Liu, 1999).

Stratjgraphical range

Kimmeridgian-Albian.

Age

For the âge détermination of Cretaceous continental
deposits by charophytes, Clavatoraceae are used because
of their rapid and well-known évolution (Grambast,
1974). For Europe charophyte biozonations mainly based
on this group have been established (Riveline et al.,
1996). The studied flora however contains no members of
the Clavatoraceae. Probably the environmental factors
were not favourable for these charophytes. The presence
of Porochara mundula indicates a certain amount of
salinity (most favourably 3-5 %o) in the water (Schudack,
1993), as do the Dasycladaceae (Pl. 4, Fig. 4) that were
found together with the charophytes. Considering the dis¬
tance of the basin to the sea, the elevated salinity is due to
the evaporation of the water. This conclusion is con-
firmed by the presence of the evaporite crystals and satin
spar veins (cf supra).
In spite of the lack of clavatoraceans the âge of the strata
based on charophytes is obtained by comparison with
floras that have been placed within the charophyte zona-
tion. The studied flora shows a resemblance to the flora
known from the Upper Barremian strata (Atopochara
trivolvis triquetra-Flabellochara hebeiensis assemblage)
from the Bayanhot basin (Lu & Yuan, 1991), the Aptian
strata (Atopochara trivolvis trivolvis zone) from the

Songliao basin (Z.Wang et al., 1985) and from the Hetao
area of Inner Mongolia (Shu & Zhang, 1985).
These assemblages correspond to the Atopochara trivol¬
vis triquetra zone (Barremian) and the Clavator grovesii
lusitaniens zone (Upper Aptian to Middle Albian)
(Riveline et al., 1996). Therefore the studied flora is
attributed to the Barremian -Albian interval.
This estimation perfectly matches the âges of the other
formations given in Table 2. The only exception is the
âge of the Shushanhe formation of the Tarim Basin (Lu
& Luo, 1990). The lower boundary of the âge interval of
this formation is based on the presence of Clypeator
zongjiangensis. The upper boundary is based on the pres¬
ence of Porochara mundula and Minhechara xiaoxiaen-
sis. Therefore the âge interval of this formation does not
contradict our conclusions for the Dashuiguo formation.

Conclusions

Based on the charophytan evidence, the continental stra¬
ta in the Dashuiguo area are considered to be Barremian-
Albian in âge. The same charophytes allow a corrélation
with the Jingchuang Formation of the Zhidan group of the
Ordos Basin (Li, 1988; Liu, 1999) and the Dushilin and
Khulsyngol Formations of the Gobi Basin (Jerzykiewicz,
1995; Jerzykiewicz & Russell, 1991). These formations
belong to the Khukhetian "Age" which according to
Jerzykiewicz & Russell, (1991) ends before the Late
Albian, at about 100 Ma.
Based on the sedimentological characteristics, the
deposits are considered as ancient river deposits. The
sédiments were transported from the nearby Hanwulan
Shan, their région of provenance. On the floodplain of the
ancient river, herbivorous dinosaurs (Probactrosaurus)
grazed the végétation that grew in a subhumid climate
with occasional dry periods. Rarely articulated remains of
dinosaurs were preserved on the floodplain. Bones were
mostly transported and reworked by the river and deposit-
ed as isolated elements in the cross-bedded facies (St, Sp)
or concentrated in bone beds (Ss). By the migration of the
river, abandoned channel ponds were created. Within
these ponds, the local fauna and flora thrived.
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Plate 1

Fig. 1 — Dome structure cropping out at the northern edge of part III.
Fig. 2 — Overview of an inverse fault with an associated bookshelf structure on the right positioned in the middle of part III.

Black laminated silts (Fl) are rich in palynomorphs.
Fig. 3 — Deformed zone at the southern border of the third group of outcrops. An estimation of the déformation can be made by

following the green-gray calcareous bed (P2) that start left of the person on the picture. In the upper left corner white
calcareous nodules (PI ) are visible.

Fig. 4 — Detail of the Gh faciès with the presence of large ellipsoidal red silt pebbles (intraclasts). In the underlying layer white
calcareous nodules (PI) stick out against the surrounding red sediment.

Fig. 5 — Overview of a channel (white sands) that are incised in the underlying red silts.
Fig. 6 — Detail of the Sp facies showing to sets of planar crossbedded strata.
Fig. 7 — Detail of the incision in the underlying sédiments ( 1 unit on the graduated ruler = 10cm).
Fig. 8 — Detail of the latéral accretion surfaces visible within sandy channel fill in the deepest part of the channel.

Plate 2

Fig. 1 — Overview of an outcrop in part II near the excavated bonebed that consist almost entirely of Fl and Fml sédiments.
Within these laminated fines several types of convolute laminations can be observed. Figures 2 to 4 are more detailed
views of the outcrop. The exact position is indicated by arrows and numerals.

Fig. 2 — Detail of the loadcasts in the upper right of figure 1.
Fig. 3 — Enlargement of the area covered by the hammer on figure 1 showing complex convolute laminations.
Fig. 4 — Enlargement of pebbly sand layer covering the load cast structures with erosional scour below the scale bar.
Fig. 5 — Type 1 Bioturbation structure.
Fig. 6 — Detail of St with several sets of trough cross bedded strata and réactivation surfaces.
Fig. 7 — Detail of the channel infill (plate I, Fig.6) showing to pronounced fïning upward cycles.
Fig. 8 — Type 3 Bioturbation structure, scale bar resting on the bedding plane.

Plate 3

Thin sections of Bk horizon of the paleosols of the Lower Cretaceous of Dashuiguo (Inner Mongolia, P.R. China).

Fig. 1 — Thin section of a calcareous nodule showing a fine micritic matrix with sparite filled cracks, (magnification 10x), with¬
in the matrix light and dark spots can be observed.

Fig. 2 — Detail of rhizolith with a concentric outline (magnification lOOx).
Fig. 3 — Detail of a rhizolith recognized in the centre of the previous figure with the typical alveolar septal texture (magnifica-

tion lOOx).
Fig. 4 — Detail of a ped with a calcitic cutan (magnification lOOx).
Fig. 5 — Detail of the centre of a satin spar vein. The dark line in the middle is the central parting from where the crystals grow

outward (magnification 10x).
Fig. 6 — Detail of a satin spar vein showing the typical conoscopic form of the crystals (magnification 10x).
Fig. 7 — Thin section of the lithofacies P2 showing a poikilotopic texture and a brown coloring due to the presence of bacteria

(magnification 10x).
Fig. 8 — Thin section of the lithofacies P2 showing a radial texture due tot the presence of Microcodium (magnification 10x).

Plate 4

Charophytes recovered from the Dashuiguo formation, Inner Mongolia (P.R. China). Ail specimens from sample DAH
99/30/80m (Fm2-lithofacies).

Fig. 1 — Porochara mundula (Peck, 1941) la,b,c- latéral view (90x), illustrating the intraspecific variation. 1 c represent the mean
form of the species in latéral view. ld- summit view (115x) with the large apical pore, le- basai view (115x).

Fig. 2 — Aclistochara bransoni (Peck, 1937) 2a- latéral view (90x).2b- latéral view (80x). 2c- summit view (90x) with distinct
apical dépression. 2d- basai view (77.5x). 2e- deformed specimen (155x).

Fig. 3 — Minhechara xiaoxiaoensis Yang & Zhou, 1983 3a- latéral view (115x). 3b- three quarter view of top and side (115x).
3c- summit view (115x). 3d- basai view (115x). 3e- detail of summit with distinct apical nodules (180x).

Fig. 4 — Dasycladaceans 4a- three quarter view of short specimen (85x). 4b- summit view of the same specimen (70x). 4c detail
ofthe summit (280x). 4d- latéral view of long specimen (70x). 4e- three quarter view of the same specimen (70x).
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