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Summary 1.

Summary

Since the 1950s, five important metazoan faunas have been discovered and reported from
southwestern part of China, including the Meishucun fauna, the Chengjiang fauna, the Malong
fauna, the Guanshan fauna, and the Kaili fauna. Among them, the Meishucun fauna and the
Chengjiang fauna of Yunnan Province and the Kaili fauna of Guizhou Province have been studied
extensively in recent years, and the work on Malong fauna and Guanshan fauna of Yunnan Prov-
ince are still in preliminary research stage, which is the main focus of this project. The Malong
fauna and Guanshan fauna occur stratigraphically in the Canglangpuan Stage, filling the time gap
(15 Ma) between the older Chengjiang fauna ( Cambrian Series 2) and the younger Kaili fauna
(Cambrian Series 3) .

During October of 2003 to December of 2007, team members of the joint project collabora-
ted between the Yunnan Institute of Geological Sciences, Kunming and the Shenzhen Palaeonto-
logical Museum, Shenzhen have carried out extensive fieldwork and made significant discoveries.
Major achievements of studying the Malong fauna and the Guanshan fauna are listed below:

1. In eastern Yunnan, the “Cambrian explosion” has initiated from the Meishucun fauna
(Meishucunian Stage ), reached its diversity peak in the Chengjiang fauna ( Qiongzhusian
Stage) , and persisted into the Malong fauna and the Guanshan fauna ( Canglangpuan Stage)
during the Cambrian Series 2.

2. The sedimentary environments and biographical distribution in eastern Yunnan during
early Cambrian time was mainly controlled by the Xiaojiang Fault. The eastern Yunnan can be
divided into two biogeographical areas: The Kunming—Wuding area and the Malong—Yiliang
area. Sedimentary features and faunal distribution of each area are discussed herein in detail.

3. Based on the trilobite assemblages, four fossil zones of the Canglangpuan Stage, inclu-
ding the Yiliangella Zone, the Drepanuroides Zone, the Palaeolenus Zone, and the Megapalaeo-
lenus Zone, that are named in previous studies are reexamined. In particular, the geostratigraphic
distribution of Drepanuroides Zone is discussed in detail.

4. The Early Cambrian Malong fauna and its equivalent faunas are widespread in the Yan-
gtze Platform, including some parts of Yunnan, Guizhou, Sichuan, and Shanxi Provinces. The
Guanshan fauna mainly occurs in eastern Yunnan. However, its equivalent faunas have been re-
ported elsewhere (i. e. , Balang fauna near the Kaili City, Guizhou and the soft — bodied fauna
from the Shipai Formation, Three Gorges area) .

5. The Malong fauna is characterized by trilobites and brachiopods and associated with
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shelly hyolithes and Branchiopods. A few taxa of anomalocaridids and vetulicoliids with soft —
bodies are present. On the other hand, the faunal diversity of the overlying Guanshan fauna is
relatively higher. Nearly all animal groups occurred in the Chengjiang fauna are also present in
the Guanshan fauna. Arthropoda is the most diverse group, including trilobites, non — trilobite
arthropods, bradoriids, Tuzoia, and Isoxys, in the Guanshan fauna. Other associated animal
groups include vetulicoliids, priapulids, brachiopods, eocrinoid echinoderms, anomalocaridids,
chancelloriids, sponges, hyolithids, algae, and trace fossils.

6. The co — occurrence of Malungia and Yiliangella has been reported for the first time from
the middle part of the Early Cambrian Hongjingshao Formation in the Daoyuancun Villiage, Xun-
dian County. Branchiocaris and Vetulicola are discovered from the Kanfuqing Section, Hongjun-
shao Villiage, Malong County. Well — preserved great appendages of Anomalocaris have been re-
covered from the top part of the Hongjingshao Formation, Daqing Village, Malong County.

7. Abundant well — preserved vetulicoliids and several nonbiomineralizing arthropods are
discovered from the lower part of the Wulongqing Formation, Gangtoucun Section, Kunming.
Specimens of Anomalocaris, priapulids, sponges, Leancholia, Guangweicaris with preserved soft
~— parts are collected from the Gaoloufang Section, Kunming. Priapulids and eocrinoid echino-
derms are found at the Shijiangjun Section, Wuding.

8. Several trilobites, including Redlichia mansuyi Resser et Endo, R. mai Lu, Palaeolenus
lantenoisi Mansuy, a non - trilobite arthropod Guangweicaris spinatus Luo, Fu et Hu, and a pri-
apulid Guanduscolex minor Hu, Luo et Fu with preserved soft - parts are discovered from the
Wulongqing Formation, Gaoloufang Section, Kunming.

Totally 50 genera and 75 species, including 10 new genera and 22 new species, belonging
to 15 fossil groups of the Malong fauna and Guanshan fauna are described herein. Five new gene-
ra and nine new species, including Yiliangocaris ellipticus Luo et Hu, 1999, Gangtoucunia as-
pera Luo et Hu, 1999, Vetulicola gangtoucunensis Luo, Fu et Hu, 2005, Panlongia tetranodusa
Liu et Luo, 2006, P. spinosa Liu et Luo, 2006, Tuzoia tylodesa Luo et Hu, 2006, Isoxys
wudingensis Luo et Hu, 2006, Guangweicaris spinatus Luo, Fu et Hu, 2007, Guanduscolex mi-
nor Hu, Luo et Fu, 2008, have been published elsewhere since the completion of this work.
New genus and species described in this book include: Neomalungia magna Luo et Hu (gen. et
sp. nov. ), Yiliangella xundianensis Luo et Hu (sp. nov. ), Kanfugingia malongensis Luo et Hu
(gen. et sp. nov. ), Longquania bispinosa Luo et Hu (gen. et sp. nov. ), Isoxys minor Luo et
Hu (sp. nov. ), Branchiocaris xundianensis Luo et Hu (sp. nov. ), B. malongensis Luo et Hu
(sp. nov. ), B. yiliangensis Luo et Hu (sp. nov. ), Westonia gubaiensis Luo et Hu ( sp.
nov. ), Shitangspongia lata Liu (gen. et sp. nov. ), Wudingeocrinus rarus Hu et Luo (gen. et
sp. nov. ), Cruziana ludianensis Luo et Gao (ichnosp. nov. ), Stipsellus gaoloufangensis Luo et
Hu (ichnosp. nov. ) .

Detailed descriptions of the new genera and species are provided in the following section.
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1. Trilobita

Genus Neomalungia Luo et Hu (gen. nov. )

Diagnosis Body large, cranidium sub - trapeziform in outline; glabella wide and cone —
shaped, with 3 pairs of shallow glabellar furrows; occipital furrows shallow and wide; neck ring
shows uniform width. Dorsal furrows narrow and shallow. Eye ridges short and unclear; eye
lobes relatively large and convex outward. Fixigena relatively narrow. Posterolateral limb wide
and large; posterior border furrow shallow and wide. Anterior limb narrow; anterior border wide
and convex slightly. Anterior branch of the facial suture extends outward ; posterior branch of the
facial suture relatively long, extending backward and outward. Throax with at least 16 thoracic
segments; axial lobe wide, columnar in outline, with a node on each ring. Pleurae relatively
narrow; pleural spines become longer backward. Pygidium probably small.

Discussion The new genus is similar to Malungia Lu, 1961 in the shape of the cranidium
and glabella, but the latter differs by bearing a relatively narrow and cone — shaped glabella,
large eye lobes, narrow fixigena, short posterolateral limbs, the wide anterior limb, distinctly
outward extended anterior branches of the facial suture, and a throacic region with 14 segments.
The new genus is also similar to Paramalungia Chang, 1966, but the glabellar furrows, occipital
furrows, and border furrows of the latter are unclear. The latter also differs in having a short pos-
terolateral limb, a thoracic region with 11 segments, and a large pygidium.

Type species Neomalungia magna Luo et Hu (gen. et sp. nov. )

Age and geographical distribution Early Cambrian Canglanpuan Age; eastern Yunnan,
China.

Neomalungia magna Luo et Hu (gen. et sp. nov. )
(PL8, fig.1)

Holotype Mhk -1 -530, PL.8 , fig. 1.

Description A robust body, with a maximum length of 210 mm and a maximum width of
120 mm, and the ratio of length/width is 1; 0. 57. Cranidium sub - trapeziform in outline; gla-
bella wide and cone — shaped, convex slightly, with 3 pairs of glabellar furrows. Dorsal furrows
narrow and shallow. Occipital furrows shallow and wide. Neck ring has a uniform width. Eye
ridges short and indistinct. Eye lobes relatively large and convex outward. Fixigena relatively
narrow. Posterolateral limb wide and long; posterior border furrow shallow and wide; posterior
border convex. Anterior limb narrow and concaves slightly. Anterior border relatively wide and
convex slightly. Anterior branch of the facial suture extends outward; posterior branch of the fa-
cial suture long, extending backward and outward.

Thorax consists of at least 16 thoracic segments. Axial lobe relatively wide, columnar in
outline, slightly contracting backward, with a node on each ring. Pleurae relatively narrow than
axial lobe; pleaura furrows shallow and wide; pleural spines become longer backward. Pygidium

is unknown.
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Occurrence and Strata Kanfuging, Hongjunshao Village, Malong County, Drepanuroides

Zone, Hongjingshao Formation, Lower Cambrian.

Genus Yiliangella Chang, 1966
Yiliangella xundianensis Luo et Hu (sp. nov. )
(PL 15, figs. 1 -6)

Holotype Xd -1 -118, PL 15, fig. 3.

Description Body medium to large sized, with a maximum length of 70 mm and a maximum
width of 40 mm. The ratio of length/width is 1; 0. 57. Dorsal shield elongate and ovate in out-
line. Cranidium sub — trapeziform in outline; glabella convex, wide and cone — shaped, with 3
pairs of shallow and wide glabellar furrows. Occipital furrows shallow and wide; neck ring con-
vex gently. Fixigena relatively narrow. Posterolateral limb wide and long, sub - triangular in out-
line. Posterior border furrow shallow; posterior border narrow and convex. Eye ridge distinct;
eye lobe small. Anterior limb narrow and concave; anterior border wide and convex slightly. An-
terior branch of the facial suture short, extending outward slightly; posterior branch of the facial
suture long, extending backward and outward. Librigena relatively wide; genal spines short.
Thorax relatively long, with 14 thoracic segments. Axial lobe slightly wider than pleurae, with a
node on each ring; pleural spines medium long. Pygidium small; axial lobe convex, cylindrical
in outline, becoming sharp slightly backward; pleurae flat, with a pairs of pleural furrows. Py-
gidial border extends backward and forms a pairs of triangular pygidial spines. The front part of
the pygidial margin concave slightly.

Discussion The new species closely resembles the type species Yiliangella foficula Chang in
its cranidium, the shape of the glabella, the features of the thoracic region and the pygidium.
The former differs by bearing a wide and cone — shaped glabella, narrow fixigena, a preglabellar
field, 14 thoracic segments, relatively short pleural spines, one pair of pygidial spines, and a
wide and concave pygidial margin.

Occurrence and Strata Daoyuancun Village, Xundian County, Hongjingshao Formation,

Lower Cambrian, occurring in association with Malungia laevigata Lu.

Genus Kanfugingia Luo et Hu (gen. nov. )

Diagnosis Dorsal shield wide and ovate in outline. Cranidium sub — trapeziform in outline;
glabella wide and cone — shaped, with 3 pairs of shallow and wide glabellar furrows. Occipital
furrow shallow; neck ring bears nuchal nodes. Eye ridge long; eye lobe relatively small. Fixige-
na relatively narrow. Posterolateral limb triangular, wide and large. Posterior border furrow shal-
low and wide. Anterior limb narrow and convave. Anterior border convex, with a flat and straight
front part. Anterior branch of the facial suture extend parallel; posterior branch of the facial su-
ture extend backward and outward. Librigena relatively narrow; genal spines relatively short.

Thorax consists of 18 thoracic segments, with a node on each axial ring; axial lobe slightly wider
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than pleurae. Pleural spines long. Pygidium is not well preserved.

Discussion The new genus is similar to Yiliangella in the shape of cranidium, but the latter
differs in having relatively large eye lobe, wide fixigena, the missing of anterior limb, narrow
and convex anterior border, wide librigena, long genal spines, a thorax with 16 segments, and
the long pleural spines.

Type species Kanfugingia malongensis Luo et Hu (gen. et sp. nov. )

Age and geographical distribution Early Cambrian Canglanpuan Age; eastern Yunnan,
China.

Kanfugingia malongensis Luo et Hu (gen. et sp. nov. )
(P17, fig. 4)

Holotype Mhk -4 —17, PL. 17, fig. 4.

Description Body robust (150 mm in length and 85 mm in width) . The ratio of length/
width is 1. 0.56. Dorsal shield wide and ovate in outline. Cranidium trapeziform in outline;
glabella large, wide and cone - shaped, with 3 pairs of shallow and wide glabellar furrows. Oc-
cipital furrow shallow; neck ring has a uniform width and a small nuchal node. Eye ridge long,
extending outward; eye lobe relatively small. Fixgena is relatively narrow. Posterolateral limb
triangular, wide and large. Posterior border furrow shallow and wide. Posterior border is narrow,
becoming wide slightly outward. Anterior limb is relatively narrow, convex slightly. Anterior bor-
der is convex, with a flat and straight front part. Anterior branch of the facial suture parallel and
extend forward ; posterior branch of the facial suture extend backward and outward. Librigena rel-
atively narrow, with a wide and convex margin; genal spines relatively short. Thorax bears 18
thoracic segments; axial lobe wide, columnar and cone — shaped, with a node on each axial
ring; axial lobe slightly wider than that of the pleurae. Pleural furrows and interpleural furrows
distinctive ; pleural spines are long. Pygidium poorly preserved.

Occurrence and Strata Kanfuqing, Hongjunshao Village, Malong County, Drepanuroides

Zone, Hongjingshao Formation, Lower Cambrian.

2. Trilobitoidea

Genus Longquania Luo et Hu (gen. nov. )

Diagnosis Dorsal shield elongate — ovate in outline. Cephalon semi - circular, convex
slightly, extending backward and forming a short, triangular genal angle on each side. A row of
small nodes present on the posterior margin of the cephalon. Thorax consists of 11 tergites. Pleu-
ral spines wide and short. Telson small, triagular in outline; axial lobe convex; a pair of tail
spines extends from the posterior margin of the telson, with a series of small, serrated spines
present on inner side.

Discussion : The new genus shows a close resemblance to Aglaspis ( Hesselbo, 1992) based

on the semi — circular cephalon and 11 throacic tergites. However, the latter evidently differs in
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having a pairs of dorsal eyes on its carapace, and much longer tail spines.

Type species Longquania bispinosa Luo et Hu (gen. et sp. nov. )

Age and geographical distribution Early Cambrian Canglanpuan Age; eastern Yunnan,
China.

Longquania bispinosa Luo et Hu (gen. et sp. nov. )
(PL 22, figs.7 -9)

Holotype Kgx —4 -233, PL 22, fig 8.

Description Dorsal shield elongate — ovate in outline. Cephalon semi — circular, convex
slightly, extending backward and forming a short and triangular genal angle on each side. A row
of small nodes present on the posterior margin of the cephalon. The posterior margin of the ceph-
alon is flat and straight. Thorax consists of 11 tergites; no distinct furrows on the axial lobe;
pleural spines wide and short; terminal pair of the pleural spines relatively long, surrounding
most part of the telson. Telson small, triagular in outline, with a convex axial lobe lacking seg-
mentation. A pair of scissors — like tail spines extends from the posterior margin. A series of
small, serrated spines present on inner side of the tail spines.

Occurrence and Strata Xiaochong, Gangtoucun Village, Shitangshan, Gaoloufang Vil-
lage, Kunming City, the Palaeolenus Zone, lower part of the Wulongqing Formation.

3. Isoxyida

Genus Isoxys Walcott, 1890

Isoxys minor Luo et Hu (sp. nov. )

(PL 27, figs.4 -7; PL 28, figs.1-8)

Holotype Kgs -1 -106, Pl. 28, fig. 5.

Description: Valves small, normally 15 mm in length and 10 mm in height; the ratio of
length /height is 1: 0. 67. Each valve is hemi - elliptical in outline with a straight hinge — line.
An anterior cardinal spine and a posterior cardinal spine respectively present at the anterior and
posterior side of each valve; anterior cardinal spine relatively longer than the posterior one.
Valve expands at the anteroventral part and tapers at the posteroventral part. Ventral margin ab-
sent. External surface of both valves smooth, lacking of ornamentations.

Discussion The new species shows some resemblance to I. auritus (Jiang, 1982) in the
outline of the valves and the shape of two cardinal spines. The latter differs in having a larger
size (the length of the valve is 30 —50 mm) , a nearly equal — size anterior and posterior cardinal
spines, a broad, distinct ventral margin, and web - like ornament on carapace surface.

Occurrence and Strata Shitangshan, Gaoloufang Village, Xiaochong, Gangtoucun Vil-
lage, Kunming City and Sapushan, Shijiangjun, Wuding County, the Palaeolenus Zone, lower
part of the Wulongqing Formation.
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4. Branchiocaridida

Genus Branchiocaris Briggs, 1976

Branchiocaris xundianensis Luo et Hu (sp. nov. )

(PL29, fig. 1)

Holotype Xd -1 -141, PL 29, fig. 1.

Description Bivalved arthropod. Carapace large (75 mm in length and 55 mm in height) ,
elongate — elliptical in lateral view; length/height ratio 1: 0.6. Hinge - line straight, slightly
arched at the middle part. The anteroventral part expands and the posteroventral part contracts.
Valves smooth and lack ornamentations. Neither anterior cardinal spine nor posterior cardinal
spine preserved.

Discussion The new species has larger carapaces as that of B. ? yunnanensis Hou, 1987,
but the latter differs by bearing a relatively higher carapace, the web - like omaments on the car-
apace, and a different length /height ratio (1; 0.8) . The new species also shows resemblance
with Pectocaris spectiosa Hou, 1999 in the outline and the relative large size of the carapace. The
major difference between the two species is the length /height ratio, which is 1.4 1 in the new
species and 2; 1 in the latter.

Occurrence and Strata Daoyuancun Village, Xundian County, Hongjingshao Formation,

Lower Cambrian, occurring in association with Yiliangella.

Branchiocaris malongensis Luo et Hu (sp. nov. )
(PL29, fig.2)

Holotype Mhk -1 -533, PL 29, fig 2.

Description Bivalved arthropod. Carapace large; sub — ovate in outline, 90 mm in length
and 60 mm in height; length /height ratio 1: 0.7. Hinge - line straight and long. Anteroventral
part slightly expands forward; posteroventral part slightly contracts. Anterior and posterior cardi-
nal spines not preserved. Carapace consists of irregularly arranged small pits and processes.

Discussion The new species has similar carapace shape with B. ? yunnanensis Hou, 1987,
but the latter differs in having a relatively higher length/height carapace ratio (1; 0.8), dis-
tinct anterior and posterior cardinal spines, a backward projected posteroventral part, and web —
like ornamentations on carapace.

Occurrence and Strata Kanfuqging, Hongjunshao Village, Malong County, Drepanuroides
Zone, upper part of the Hongjingshao Formation, Lower Cambrian.

Branchiocaris yiliangensis Luo et Hu (sp. nov. )
(PL29, figs.3-6)
Holotype Y1 -3 -5, PL. 29, fig 4.
Description Bivalved arthropod. Carapace thin and medium - sized, 25 ~35 mm in length
and 15 ~20 mm in height; length/height ratio 1: 0. 6; hemi — elliptical in lateral view. Hinge



8 AR EER M SRR R LS YR

— line straight, slightly concaved at the middle part. Anterior and posterior cardinal spines small
and triangular in outline. Anteroventral part expands forward and posteroventral part tapers grad-
ually backward. Carapace lacks ornamentations; ventral margin absent.

Discussion The new species differs from the type species, B. ? pretiosa ( Resser, 1929)
(Briggs et al. , 1994, p. 140, fig. 93) by bearing a shorter carapace, a different length/height
carapace ratio (1; 0.6), and a smooth carapace. The new species is similar to B. ? yunnanensis
Hou, 1987, but the latter differs in having a lager carapace with maximum length of 50 mm and
maximum height of 40 mm, larger anterior and posterior cardinal spines, and web — like carapace
ornamentations.

Occurrence and Strata Lihuazhuan Village, Caodian, Yiliang County, Palaeolenus Zone,

lower part of the Wulonging Formation, Lower Cambrian.

5. Brachiopoda

Genus Westonia Walcott, 1901

Westonia gubaiensis Luo et Hu (sp. nov. )

(PL 33, figs.8 —14)

Holotype Wsh -4 -22, P1. 33, fig. 9.

Description Valves robust, nearly round in outline, 18 mm in length and 20 mm in width.
Anterior margin round ; posterior margin tapers and forms an obtuse angle. An inclined furrow
presents on either side of the beak of the dorsal valve. Distinct concentric growth lines and radia-
ted lines present on the surface of the shell, forming a web —like appearance. Radiated ribs run
from the umbo to commissure. Pedicle opening locates at the posterior end of the ventral valve.

Discussion The new species is similar to W. leei Sun from the upper part of the Hongjing-
shao Formation, but the latter differs in having a smaller body, finer concentric growth lines and
radiated lines. '

Occurrence and Strata Shijiangjun, Gubai Village, Wuding County, Palaeolenus Zone,

lower part of the Wulonging Formation, Lower Cambrian.

6. Spongia

Genus Shitangspongia Liu (gen. nov. )

Diagnosis Large, thin — walled sponge, elliptical in outline, with a contracted base and a
possible wide osculum at top. Spicules fine and small. Skeleton composes of packed or irregular
monaxons.

Type species Shitangspongia lata Liu (gen. et sp. nov. )

Age and geographical distribution Early Cambrian Canglanpuan Age; eastern Yunnan, China.

Shitangspongia lata Liu (gen. et sp. nov. )
(PL 36, figs.4-17)
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Holotype Kgs -6 - 182, Pl 36, fig. 5.

Description Body large and elliptical in outline, 55 mm in height and 35 mm in width,
with a thin body wall. Spicules fine and small. Skeleton composes of irregularly packed monax-
ons. A possible wide osculum present at top.

Occurrence and Strata Shitangshan, Gaoloufang Village, Kunming City, the Megapalaeo-
lenus Zone, upper part of the Wulongging Formation.

7. Echinodermata

Genus Wudingeocrinus Hu et Luo (gen. nov. )

Etymology The generic name is derived from the Wuding County.

Diagnosis Small gogiid. Brachioles long and spirally coiled. Number of brachioles varies from
3 or 4 in juveniles to 7 or 8 in larger specimens. Theca long and reversely conical in outline, cov-
ered by irregular plates; sutural pores and epispires absent. Theca/stalk boundary indistinctive.
Stalk long, polyplated, tapering distally and gradually to a point, with small platelets.

Discussion: Comparing with most species of Gogia, Wudingeocrinus gen. nov. differs by
lacking sutural pores and epispires and bearing small number of brachioles, and a theca/stalk
length ratio. The new genus is similar to the coeval Guizhoueocrinus (Zhao et al. , 2007 ) from
the early Cambrian Balang fauna. Wudingeocrinus gen. nov. differs by bearing a extremely long
stalk, indistinctive theca/stalk boundary, and lacking sutural pores and epispires. The new ge-
nus also differs to two eocrinoids, Sinoeocrinus and Globoeocrinus from the Middle Cambrian Kaili
biota (Parsley & Zhao, 2007; Lin et al. , 2008) in having a long stalk, simple and irregular
thecal plates and lacking sutural pores and epispires.

Type species Wudingeocrinus rarus Hu et Luo (gen. et sp. nov. )

Age and geographical distribution Early Cambrian Canglanpuan Age; eastern Yunnan,
China.

Wudingeocrinus rarus Hu et Luo (gen. et sp. nov. )
(PL 38, figs.1-6)

Holotype Wsh —14 -25, PL. 38, fig 1.

Etymology Specific name refers to the rarity of the specimens.

Materials At least 10 articulated individuals are studied, including juveniles.

Description Individuals small in size, ranging from 15 mm in body length ( measured from
the end of the stalk to the top of the theca) in juveniles up to 40 mm in larger specimens. Each
individual consists of bronchioles, a theca, and a stalk. Brachioles long and spiral, covered by
alternating series of brachiolar plates. Number of brachioles varies from 3 or 4 in juveniles to 7 or
8 in larger specimens. Theca long, and reversely conical in outline, tapering posteriorly toward
the stalk; thecal plates irregular; neither sutural pores nor epispires have been observed. Stalk

long, tapering posteriorly and gradually to an end point. Theca/ stalk boundary indistinctive.



