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Abstract The Rabeignathus bucaramangus fauna was recently found from the limestone beds of the top part of the
clastics-dominated Dingjiazhai Formation in the Aluotian section, southern Baoshan Block, western Yunnan. With
Rabeignathus bucaramangus as the dominant species, this fauna includes Rabeignathus bucaramangus (Rabe),
Homeoiranognathus huecoensis (Ritter), Sweetognathus inornatus Ritter, Sweetognathus whitei (Rhodes),
Mesogondolella cf. bisselli (Clark and Behnken) and a few of ramiform elements. The characteristics of the fauna suggest
that it can be correlated with the upper part of the Sweetognathus whitei Zone and assigned to the Middle Artinskian.
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1 Introduction

The Baoshan Block in western Yunnan, China is
bounded on the east by the Langcangjiang Fault and the
Nandinghe Fault, and on the west by the Nujiang Fauit (Jin,
1994) (Fig. 1). The Dingjiazhai Formation on this block,
which is composed primarily of clastic sediments and
contains Gondwana-affinity fossils, is interpreted by many
authors as of glacio-marine origin (e.g. Jin, 1994, 1996,
2002; Shi et al. 1996; Wang et al., 2001).

The Dingjiazhai Formation was mapped as an Upper
Carboniferous formation (Geological Survey of Yunnan,
1980), because some fusulinid fossils from the limestones
of the top part of this formation were identified as Triticites
and the Carboniferous\Permian boundary in China was put
on the top of the Mapingian stage (top of the fusulind
Pseudoschwagerina s.]. zone) at that time. This age
assignment was followed later also by some other authors
(Chen, 1984; Cao, 1986; Fang and Fan, 1994). Nie et al.
(1993) assigned the Dingjiazhai Foramtion to the Early
Permian, based on the brachiopod Stereochia litostyla
Grant and interpreted the Triticites fossils as reworked
grains. Fang et al. (2000) negated the re-deposition
interpretation, and considered that the Dingjiazhai
Formation has an Asselian to Sakmarian age. Shi et al.
(1996) and Shen et al. (2000) suggested that the age of the
limestone in the upper Dingjiazhai Formation was probably
late Sakmarian to Artinskian based on studies of

brachiopods. After re-examination of the fusulinid fossils,
Sugiyama and Ueno (1998), Wang et al. (1999, 2000, 2001)
and Ueno (2000) proposed an Early Permian age for the
upper part of Dingjiazhai Formation. Gao (1998) reported
the Parasaccites distinctus-Microbaculispora fentula
palynologic assemblage from the middle part of the
Dingjiazhai Formation and assigned the formation to
Asselian to Sarkmarian.

The finding of conodont fossils from the Dingjiazhai
Formation provided another means of determining the age
of this formation. Wang et al. (2000) and Ueno et al. (2002)
described conodonts from the limestones of the top part of
the Dingjiazhai Formation from the Dongshanpo and
Dingjiazhai sections, and assigned the upper part of the
Dingjiazhai Formation to the middle Artinskian
corresponding to the upper part of the Sweetognathus
whitei-Mesogondolella bisselli Zone. However, the
fusulinids from the top part of the Dingjiazhai Formation
indicate probably a late Sarkmarian age in the traditional
view of fusulinoidean biochronology (Ueno et al., 2002).

Recently, we conducted a detailed fieldwork in western
Yunnan and obtained quite a number of conodont
specimens from the top part of the Dinjiazhai Formation in
the Aluotian area and the Dingjiazhai area (Fig. 1). Here in
this paper, we will describe the composition of the
Rabeignathus bucaramangus fauna from the Aluotian
section and make a further discussion on the age of the
Dingjiazhai Formation.
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Fig. 1. Sketch map showing localities of studied sections.

2 Section and Samples

The Aluotian section is located to the north of Aluotian
village, Yongde County, western Yunnan. The lithology of
the Dingjiazhai Formation here is similar to that of the
Dingjiazhai section, which is the type section of this
formation. The lower part of the formation is composed of
mudstone, diamictite and pebbly mudstone. The middle
part comprises mudstone, sandstone and a few pebbly
mudstones, containing brachiopods, bryozoans and
crinoids. The top part, with a thickness of about 10 m, is
composed of medium-thin bedded limestones, containing
fusulinids and conodonts. There are several beds of lateritic
sediments on the top of the limestones. These are then
overlain by basalts of the Woniusi Formation.

Eighteen samples, each weighing 2-3 kg, were collected
from the limestone unit in the top part of the Dingjiazhai
Formation (Fig. 2). All samples were processed, however,
conodonts were obtained only from three samples (i.e.
Alt2, Alt3, and Alt4) from the bottom of the limestone unit
within 3 meters. Specimens of Rabeignathus
bucaramangus are concentrated in sample Alt2.

3 Fauna Contents and Correlation

The conodont fauna in the Aluotian section comprises

Rabeignathus bucaramangus (Rabe), Sweetognathus

inornathus Ritter, S. whitei (Rhodes), Mesogondolella cf.
bisselli (Clark and Behnken), Homeoiranognathus
huecoensis (Ritter) and a few of ramiform elements. The
dominant species of the fauna 1is Rabeignathus
bucaramangus. The Mesogondolella cf. bisselli from the
present fauna (pl. 1, fig. 18) is almost the same as the M.
bisselli illustrated by Ritter (1986, pl. 1, fig. 1; 1987, pl.
23.1, fig. 7) except that the robust and retroverted cusp is
broken and the anterior part is lost in our specimen.
Orchard et al. (1988) illustrated similar specimens (Pl. 3-
15, 16), but identified them as Neogondolella intermedia
Igo. The present specimen is also similar to the specimen
identified as suspected Neogondolella bisselli (Clark and
Behnken) by Orchard et al. (1988, pl. 3, fig. 14).

Similar faunas have been reported hitherto from four
localities. Rabe (1977) reported a fauna from the eastern
slope of Cordillera Central, north of Bucaramanga,
Colombia. Ritter (1986, 1987) illustrated a similar
conodont fauna including R. bucaramangus from Utah and
Kansas, U.S.A. Reimers (1991, 1999) reported the R.
bucaramangus fauna from the lower part of the Kotchusuy
Suite in the Southeast Pamirs.

Reimers (1999) described two new species, namely
Rabeignathus mononodosus and R. binodosus, from the
Southeast Pamirs, where they coexists with R.
bucaramangus. These two species are characterized by
having respectively only one and two accessory nodes on
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=2 fig. 15) to be M. bisselli, and a specimen illustrated as N.
g R. bucaramangus fauna % Bhate sulcoplicatus (Youngouist, Hawley et Miller) by Reimers
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S E o al. (1999a) and Mei and Henderson (2001) demonstrated
‘3 =] Sandstone . . o
£ that the first occurrence of N. exsculptus is within the N.
% E Mudstone pequopensis Zone. Accordingly, Ueno et al. (2002)
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50 = % Limestone Artinskian rather than the Bolorian because the N.
ol pequopensis Zone is currently the uppermost zone of the

Fig. 2. Stratigraphic column of the Dingjiazhai Formation of
the Aluotian section.

lateral platforms. Ueno et al. (2002) suggested that the
number of accessory nodes is a variable morphological
feature, and is, therefore, not a good criterion for species
discrimination. We think that Ueno et al.’s opinion about
the variance of accessory nodes is reasonable, and therefore
classified our specimens with only one accessory node to
Rabeignathus bucaramangus.

In the Baoshan Block, Ueno et al. (2002) illustrated
specimens that have simple configuration of accessory
nodes on the cup. They concluded, these morphological
features could indicate that the Pa. elements of R.
bucaramengus from the Baoshan Block are more primitive
representatives of this species. Accordingly, they suggested
that the conodonts might occur slightly earlier than the
typical R. bucaramangus fauna. The present conodont
fauna with typical R. bucaramangus may be correlated with
the R. bucaramangus faunas previously reported.

4 Age of the Rabeignathus bucaramangus
Fauna

Rabe (1977) assigned the Rabeignathus bucaramangus
fauna to the late Wolfcampian and pointed out that it came
from the horozons corresponding to the upper range of
Gnathus aff. whitei (Rhodes). Ueno et al. (2002)
reinterpreted the specimens illustrated as G . aff. whitei by
Rabe (1977, pl. 4, fig. 14, 15) to be Neostreptognathodus
pequopensis Behnken.

Ritter (1986, 1987) showed that the distribution of R.
bucaramangus was restricted within the upper part of the
Sweetognathus whitei Zone and did not enter the overlying
Neostreptognathodus pequopensis Zone. The age of the
Rabeignathus bucamangus fauna is assigned to the upper
part of the Sweetognathus whitei Zone.

Reimers (1991) assigned the fauna to the Bolorian
(Kungurian). Ueno et al. (2002) reinterpreted the

Artinskian (Jin et al., 1997).

Kozur (1995) noted that the genus Rabeignathus is a
distinct and globally distributed shallow-water conodont in
the latest Artinskian and the early Cathedralian
(Kungurian). Its upper range is in the Jower Cathedralian
Mesogondolella
exsculptus Zone. Therefore, the range of R. bucaramangus
fauna is from the upper part of the Sweetognathus whitei
Zone to Neostreptognathodus pequopensis Zone.

According to the subdivision of the Permian proposed by
Jin et al. (1997), the base of the Artinskian is defined by the
first occurrence of S. whitei and the upper Artinskian is
represented by the N. pequopensis Zone. The present
conodont fauna from the Aluotian section contains S.
whitei, but not Neostreptognathodus pequopensis,
therefore, it should be assigned to the upper part of the
Sweetognathus whitei Zone with a middle Artinskian age.

intermedia-Neostreptognathodus

5 Discussion on the Difference between
Rabeignathus and Sweetognathus

Based on Spathognathodus whitei Rhodes, 1963, Clark
(1972) established the genus Sweetognathus. The
diagnostic features of the genus are apparatus probably
unimembrate; pectiniform element scaphate with short free
anterior blade in young forms; blade approaching the length
of the total unit in older forms; and faint rostrum in
juveniles, developing to rostrum and carina at maturity.
According to the existence of accessory nodes on the cup,
Kozur (1978) introduced the genus Rabeignathus, taking
Gnathodus bucaramangus Rabe, 1977 as the type species.
Sweet (1988) and Mei et al. (1999b) regarded
Rabeignathus as Sweetognathus with accessory nodes.
Ueno et al. (2002) followed this understanding. However,
Kozur (per. com.) thinks that the differences between
Rabeignathus and Sweetognathus are the same as that
between Hindeodus (without nodes on the cup) and
Isarcicella (with nodes on the cup) of the Early Triassic. He
suggests that Sweetognathus comprises the forms without
nodes on the cup and with nodes on the carina, and has an
age range from the Sakmarian to the early Capitanian;
Rabeignathus includes the forms with nodes on both the
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cup and the carina, and has an age range from the late
Artinskian to Kungurian, even to Guadalupian.

We basically agree with Kozur’s opinion. Rabeignathus
is different from Sweetognathus in terms of the height and
shape of the cup, and the existence of accessory nodes.
Furthermore, the configurations of accessory nodes in
Rabeignathus  display various patterns. Therefore,
Rabeignathus is used as a valid genus in this paper. From
this point of view, Sweetognathus fengshanensis from
Laibin of Guangxi, China (Mei et al., 1998, plate 2, fig. 6;
plate 3, figs. 5-9) should also be considered as a species of
the Genus Rabeignathus.

6 Conclusions

The conodont fauna from the Aluotian section, western
Yunnan can well be correlated with those from the north of
Bucaramanga, Colombia (Rabe, 1977), Southeast Pamirs
(Reimers, 1991, 1999), Utah and Kansas, U.S.A. (Ritter,
1986, 1987).

The stratigraphic position of the present fauna is
equivalent to the upper Sweetognathus whitei Zone, and has
an age of the middle Artinskian.
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Explanation of Plate

All specimens illustrated here are from the upper part of the
Dingjiazhai Formation, Aluotian section. Pl. I-2-5, 8-17, 19-21
are from sample Alt2; P1. I-18 from sample Alt3; and P1. I-1, 6, 7,
22 from sample Alt4. Specimens are housed in the Institute of
Geology, Chinese Academy of Geology Sciences.

1. Sweetognathus inornatus Ritter 1986
Pa element, upper view, X180, SEM No. 37174
2-5, 8, 11-17. Rabeignathus burcaramangus (Rabe, 1977)
2. Pa element, upper view, X120, SEM No. 60058
3. Pa element, upper view, X150, SEM No. 37163
4. Pa element, upper view, X120, SEM No. 60081
S. Pa element, upper view, X120, SEM No. 60053
8. Pa element, upper view, X100,SEM No. 37164
11. Pa element, upper view, X120, SEM No. 60077
12. Pa element, half of posterior fragment, X120, SEM No.
60067
13. Pa element, anterior fragment, X95, SEM No. 60060
14. Pa element, upper views, X95, SEM No.60072
15. Pa element, posterior fragment, X95, SEM No. 60064
16. Pa element, posterior fragment, X120, SEM No. 60054
17. Pa element, upper view X120, SEM No.60070
6, 7. Sweetognathus whitei (Rhodes, 1963)
6. Pa element, upper view, X180, SEM No. 37173
7. Pa element, upper view, X100, SEM No. 37171
9. Homeoiranognathus huecoensis (Ritter, 1986)
Pa element, upper view, X100, SEM No. 37165
10. Rabeignathus sp.
Pa element, anterior fragment, X150, SEM No. 37169
18. Mesogondolella cf. bisselli (Clark and Behnken, 1971)
18 Pa element, oblique view, X250, SEM No. 37179
19-22. Sweetognathus sp.
19. S element, lateral view, X95, SEM No. 60056
20. Pa element, lateral view, X120, SEM No. 60074

21. S element, lateral view, X95, SEM No. 60080
22. Pa element, lateral view, X130, SEM No. 37175
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Plate I
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