




EarliestCambrianPolyplacophorans

characterused in high level classification. Qian
and Bengtson'streatmentof Yangtzcchitonand
LlIyanlzaoclziton as junior synonyms of
Paracarinaclzitcs, is at variance with the basic
conceptsof biological taxonomy.

ON THE DIFFERENCESBETWEEN
OCRURANUSLIU AND

RUNNEGAROCHITONYU

Qian and Bengtson (1989) discuss some other
polyplacophoransfrom the Meishucun Stage, in
which certain genera and speciesof the genus
Ocrllranlls Liu are lumped together. However,
beforediscussingtheclassificationof thesefossils, it
is necessaryto makeclear the genericcharacteristic
of Ocrllranlls. The genuswaserectedin 1979by Liu,
taking OCnlranusfinial Liu as the type species(Liu,
1979, plate 1, figure 3; Figure 90). The generic
diagnosisgiven(Liu, 1979:506) as follows: "Outline
nearly conical; hinge line straight and wide;
pseudointer area high, nearly procline;
pseudodelthyriumround-convexand complete,
without foramen pedicle. Surface with concentric
growthstriates".

Liu (1987: 376-377) later supplementedthe
generic characteristicsof Ocruranlls as follows:
"Shell small, slightly bilaterally asymmetrical,with
semiconicalventral and dorsal valves in rough
mirror symmetry;ventral interareaprocline, while
dorsalone small, nearly catacline;homeodeltidium
convex and well-developed,but with no foramen
seen; surface with only a small number of
concentricbands;shell microstructureconsistingof
alternatesparseand dense thin layers of flakes".
The amendedgenericdiagnosisof Ocrural1l1s is used
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for discussionof the problems with in Qian and
Bengtson'staxa.

Rrl1llJcgarocIlitolJ Yu, 1987 is a polyplacophoran
with R. modcstlls Yu as the type species.A
comparisonof R. modcstllswith the Ocruran115 finial
Liu showstheir essentialdifference.In R. 1ll0dcstlls
(Yu, 1987b,plate6, figures 1-6, Text-figures13,35;
1990, plate 1, figures 3-6; Figure 9A-C), the
intermediatevalve is subtriangularin dorsal view;
the tegmentumis recurved onto the ventro­
posteriorportion of the valve, forming a V-shaped
hole below the apex, with its margin extending
downward and then inversely curved outward,
forming a recurved plate (Figure 9B-C). In
Ocrurmmsfinial (Liu, 1979, plate 1, figure 3; Figure
90), the shell is subcircular, ventral valve
semiconical,pseudointerarea high and procline,
pseudodelthyriumroundly-convex,but with no
visible foramen; dorsal valve low-conical, apex
roundedand slightly curved, situatedposterior!y,
interarealow (Liu, 1979:506).

Rrml1cgaroclziton modestus is also easily
distinguishedfrom Ocrural1l1SslIbpentacdrlls(Jiang)
(1980: 117, plate I, figures 6, 9, 14), becausethe
shell of O. slIbpcntacdrusis generally roundedto
ovoid in outline and has a more or less straight
proximal edge. The apex is situatedclose to the
proximal margin.The subapicalfield is setoff by a
more or less pronouncedfurrow. A characteristic
feature is the re-entrantat the proximal margin,
which may form an acuteangleand extendto the
apex,or be lesspronounced,resulting in a higher
subapicalfield. The apical part togetherwith the
thickened rim of the subapical re-entrant are
commonly preservedas isolated fragments(Qian
andBengtson,1989: 106).

..... Figure9 A-C RlIIlIlegarochiton modestllsYu. A. Dorsal view of an intermediatevalve, x 30. B. Ventral view, showing
the V-shapedapical area and recurvedplate, x 30. C. Left lateral view, showing the recurvedplate on the
ventral side, x 50. Holotype. NIGP 84161. ColI. no. KM-7. Upper part of Zhongyicun Member of Lower
CambrianTongying Formation. Meishucunof ]inning, E. Yunnan. D. Ocrllranlls finial Liu, ventral valve,
externalview, x 30. Holotype NIGP 57926. CoIl. no. AB-21. Upper part of Zhongyicun Memberof Lower
Cambrian Tongying Formation. Meishucun of ]inning, E. Yunnan. E-1. Meisllllcll11chiton ulIlgarlls Yu, E.
Dorsal view of an intermediatevalve, showing the central and lateral areas(white arrow) x 50. F. Right
lateral view, x 85. G. Left lateral view, x 60. Holotype. NIGP 84191.ColI. no. XD-2. H. Dorsal view, showing
the slightly raisedapex(white arrow), x 50. NIGP 84193.ColI. no. XD-2. Upper part of ZhongyicunMember
of Lower CambrianTongying Formation.Xianfengof Xundian, E. Yunnan.I. Right lateral view, showingthe
slightly raised apex, x 50. NIGP 84194. ColI. no. XB-40. Upper part of Zhongyicun Member of Lower
CambrianTongying Formation Baizai of Xundian, E. Yunnan. ]-K. Eohalobia diandongenslsJian, J. Dorsal
view, x 60. K. anteriorview, x 55 NIGP 84233.ColI. no. XB-28. Upper part of ZhongyicunMemberof Lower
CambrianTongying Formation. Baizai of Xundian, E. Yunnan. L-P. GotlandochUon7 minimlls Yu, L Dorsal
view of an intermediatevalve, archedJugalarea,narrow lateralareaand broadly U-shaped

sinus. M. Ventral of the ventral valve, x 185. Holotype. NICP 84155.
. O. Dorsal valve, x 40, NICP 84145.ColI. no. KM-7. P. Dorsal view, x

100. NICP 84158. CoiL no. of Zhongyicun Member of Lower Cambrian Tongying
Formation. Meishucunof E. Q-S. Ocruranlls slIbpentaedrllsUiang), Q. Dorsal view, x 65.
N!CP 101918.CoIL no. 5-7 Upper part of Zhongyicun Member of Lower CambrianTongying Formation.
Shangsuanof ]inning, E. Yunnan. R. Dorsal view, x 50. S. Lateral view, x 70. NICP 101917.ColI. no. XB-28.
Upperpart of ZhongyicunMemberof Lower CambrianTongyingFormation.Baizai of Xundian, E. Yunnan.
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OTHER POLYPLACOPHORANS

As to the classification of Stolicol1l1S V011ll'rcs Jiang
(1980, plate 1, figure 2; Figure 10L-M) and
Postcstcpl1acol1l1s tel1tl's Jiang (1980, plate 1, figure 13;
Figure 80-R) the problem is not as simple as Qian
and Bengtson (1989: 103-106; Bengtson, 1992a: 416­
417) suggested. It cannot be solved by attributing
these taxa respectively to the species OcntriwlIs
fil1ial Liu and O. slIbpcl1tacdrlls (Jiang). The
specimens of O. slIbpcl1tal'drus obtained from the
Zhongyicun Member of the Shangsuan Phosphorus
Mine section in Jinning, Yunnan are abundant and
are preserved relatively mtact. More research is
necessary to understand the classification of these
groups.

Mcisl1l1CZiI1clzitol1 Vu, 1987 was established with M.
vlIlgarlls Yu (1987b, plate 15 figures 4-10: Figure 9E­
I) as the type species. Its generic diagnosis is as
follows: "Shell very small, elongate, possibly belong
to vermiform polyplacophorans. Intermediate valves
heart-shaped, slightly wider than long. Anterior
margin narrowly rounded. Latero-posterior corner
obtusely rounded; posterior margin with a median
sinus. Tegmentum weakly divided into central and
lateral areas; central area widely convex, occupying
most part of the dorsum, with a slightly raised apex;
lateral areas small, subtriangular. Margin of valve
with a narrow marginal edge. Head and tail valves
unknown." (Yu 1987b: 110-111). This genus
somewhat resembles Eocl1ztol1 Smith (1964) from the
Lower Ordovician of southern Oklahoma. It is easily
distinguished from the latter by the heart-shaped
intennediate valves and smaller lateral areas.

At a glance, Ml'islzllcziI1cl1iton vlIlgarlls Yu (Figure
9E-I) appears similar to EoJwlobia diandongcl1sis
Jiang (Jiang in Luo ct aI., 1982, plate 21, figures 5-6;
Vu, 1987b, plate 66, figures 1-11; Figure 9J-K) in
dorsal view, but the differences are: (1) In
McislzllClil1clziton vlIlgarus, the intermediate valve is
nearly heart-shaped in dorsal view, while in
Eolzalobia diandongcl1sis, it is elongately round or
subovate. (2) In Meisl1l1czil1clziton vlIlgarlls, the dorsal
side is divided into central and lateral areas, while
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in Eolzalobia dimzdol1gel1sis it is undifferentiated. (3)
In McislzllcziI1cJliton vlIlgarlls, the apex is slightly
protruding, while in Eol1alobia diamlongl'nsis, it is
bluntly rounded. Here the intermediate valve, with
its dorsal side divisible into different areas as
observed in McislzllCZiI1clzilol1 ()lIlgarus, indicates an
essential characteristic of the Polyplacophora.

It must be pointed out that the writer (Yu, 1987b)
established McislzllClI1ZcJlilol1 Z'lIlgarus Vu, but it is
misspelt as "McisJWClil1COl1l1S" Z'lIlgarus Vu, in Qian
and Bengtson's monograph (1989: 108).
McislzllCZI1lCOnlls was established by Jiang (1980)
with McisI1I1ClI1ZC0111/S c(lJ)zpylllrus Jiang as the type
species. It represents another group entirely
different from Meislzllc1I1zclzil011, and therefore they
should not be lumped together.

GotlandocIzitOl1 7 mini11l1lS Yu (1987b, plate 15,
figures 1-3; Figure 9L-P), an element frequently
seen in Bed 7 of the Meishucun section, is regarded
by some authors as mere fossil fragments. However,
the specimens are similar to the intermediate valves
of extant Polyplacophora, because in these valves
the dorsal side is obviously divided into the jugal
and lateral areas, with jugal sinus broadly concave
and V-shaped, indicating that these valves are
undoubtedly polyplacophorans and unrelated to
OcnmwlIs sllbpentacdrlls (Jiang) (Qian and Bengtson,
1989; Bengtson, 1992(1).

IINKENITES - A WONDERFUL FOSSIL

Yu (1988, plates 1-2; Figure lOA-D) described the
well-preserved earliest Cambrian fossil ]inkenites
zl1aoi. However, In Qian and Bengtson's
monograph, ]inke11itcs zJwoi Yu is also attributed to
the genus Canopoconlls Jiang, 1982 (Jiang in Luo et
a!., 1982: 193; Qian and Bengtson, 1989: 89;
Bengtson, 1992a: 403). In fact, JiJ1kenitcs represents a
fossil animal with several anterior marginal spines
and peculiar spines on the dorsal side and is
entirely different from the genus CanopocoJ1!1S Jiang.

Noting that Bengtson (1992a: 403-404)
reconsidered CmlOpOCOJ1!1S Jiang 1982 as a junior

~ Figure 10 A-D jlllkcllItcs :haol Vu, A. Apical view, showing anterior marginal spmes and different kinds of dorsal
x 40. B Oblique apical view, x 50. C. Enlargement of anterior margmal x ]80 D Enlargement

. spmes in the posterior part of the body, x 300. Holotype NlGP Coil no. HF-] Upper
part ot 1Iuang.shando.~1gMember of Lower Cambrian Tongying Formation Huangshandong of Yichang, W.
Hubel I>H. Pllrcll17 Qlan and Bengtson, E. Anterior view, x 3D I' Lateral Views, x 75. NIGP
]019]9 Coil no. XB-28 C Lateral view, x 60. H Apical view, x 40 NICP 10]920 Coil no XB-40 Upper
part of Member of Lower Cambrian Tongving Formation. Balzal of Xundlan, E Yunnan. I-K
Pllrclla tUlII:lwshiJIlCIISIS Yu, I. Dorsal view, a strongly elevated dorsal and the cancellated

(white arrow), J. dorsal View, showing the dorsal ndge, x 80 K Lateral View, x 55.
. . NICP 54453 ColI. no. TF-] part of Buangshandong Member of Lower Cambnan Tongying

Formation 1lanzhushan of Yichang, Bubel L-M. StOliCOlIlIS uOl1lcrcs Jlang L Lateral view, x 75. M.
Dorsal vievv, x 75 NIGP 84225 CoIL no. KM-7 Upper part of Zhongyicun Member of Lower Cambrian
Tongying Formation. Meishucun of Jinning, E. Yunnan. N-O. SillllCOlIlIS Yu, N. Dorsal view of an
mtermedlate valve, x 72. 0 Posteral view, x 40. NIGP 54408 Coil no. HF-2 Upper part of Buangshandong
Member of Lower Cambrian Tongying Formation. Huangshandong of Yichang, W Bubel
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Figure 11 Paracarinachites sinensis Qian and Jiang. The collection number of Sample A, x 27 (NIGP 106878) and B, x 30

(NIGP 106882) are 159a. They are collected from Section I (after Qian and Bengtson, 1989, p. 8). The
collection number of sample C, x 40 (NIGP 89505) and sample D, x 20 (NIGP 89575) are YXX-4. They are
collected from Section II (after Qian, 1989, p. 11).

synonym of Maikhanella Zhegallo (Zhegallo in
Voronin et al., 1982), then a further likely synonym
of Maikhanella calvata (Jiang) (Jiang in Luo et al.,
1982: 193, plate 21/ figure 1; Qian and Bengtson,
1989: 91/ figure 57) is "Purella" squamulosa Qian and
Bengtson (1989/ figure 61; Bengtson, 1992a: 410;
Figure lOE-H). Judging from the smooth, rounded
apical region and the scaly-surface pattern, there is
no great difference between "Purella" squamulosa
and Maikhanella calvata (Jiang). A great number of
specimens indicate that they belong to the same
genus and possible species, and are different from
Purella. The latter was established by Missarzhevsky
(1974: 184)/ with Purella cristata Missarzhevsky as
the type species. The Chinese species Purella
tianzltushanensis Yu (1979: 253, plate 3, figures 18­
19; 1987a, plate 3, figures 14-15; 1987b: 189, plate
37, figures 6-9, Text-figure 56; Figure 10I-K) is
closely related to P. cristata Missarzhevsky (1974,
plate 23, figures 3-5) from the Lower Cambrian
Tommotian Stage of Siberian Platform, but differs
from the latter in the more bluntly rounded dorsal
ridge, in the steeper subapical surface and in having
spiral lines. However, in the undeveloped dorsal
ridge, smooth and rounded apex and the
imbricating scale-like protrusions, "Pu rella"
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squamulosa is quite different from Purella cristata and
P. tianzhusltanensis, but closely resembles these
features of the genus Maikhanella.

SOME COMMENTS ABOUT THE FOSSIL
LOCALITIES AND HORIZONS IN QIAN AND

BENGSTON/S 1989 MONOGRAPH

All the fossils described in Qian and Bengtson's
monograph were provided by Qian alone. The
fossils were collected from the Meishucun section
of Jinning and Baizai section and Xianfeng section
of Xundian by Yu/ Qian and others in 1980.
However, in the collection, those fossils from the
Meishucun section are labelled from beds 3-13,
while all of the specimens from bed 10 of the
Xianfeng section bear only one collection number
159a in their monograph. Among the 57 species
under their description, 36 species were collected
from the Meishucun section, while the remaining
21 species are from only the Xianfeng section. The
36 species from Meishucun section include 9
species, such as Archiasterella cf. pentactina Sdzuy,
Allonnia? tetratltallis (Jiang), A. erromenosa Jaing,
A.? simplex Jiang, Halkieria stenobasis (Jiang),
Sirzosacltites flabelliformis He, Lapwortltella rete Vue,
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Tannuolina zhangwentangi Qian and Bengtson and
Coleoloides typicalis (Wakott) which have also
been found in the Yu'anshan Member of the
Chiungchussu Formation. The remaining 27
species separately yielded from the Zhongyicun,
Dahai and Badaowan Members of the Tongying
Formation. The 21 species from Xianfeng section
bearing the collection number 159a are all
collected from the Zhongyicun Member of the
Xianfeng section (Figure 11, section I). The
present writer has some doubts about the locality
and horizon of the collection number 159a
specimens.

The Xianfeng section, one of the important
sections in eastern Yunnan, is near the Damaidi
village, about 23 km west of Xundian County. There
the writer and Qian together systematically
collected the samples (Coll. No. XD 1-4; X =
Xundian, D = Damaidi village), based on the study
of previous authors, without personally measuring
the section. The section has been measured by many
people, who collected much material, using glacial
acetic acid treatment on the matrix. Some fossils
have been extracted from the ore, but only a few are
well preserved. This is because the massive
phosphorites in the Zhongyicun Member are
medium-bedded, compact and solid. However, fine
fossils from number 159a are shown in Qian and
Bengtson's monograph.

The Baizai section is located about 1 km west of
Baizai village which is about 10 km north of
Xundian county. This section is a test pit numbered
TC 101, where the slopes on both sides are covered
with dense vegetation, and the outcrops are very
poor. The basal part is composed of argillaceous
dolomite; the dolomitic massive phosphorus rocks
of the Zhongyicun Member are extremely loose due
to strong weathering. Among the material, which
was collected by the writer and Qian, and
accompanied by Wang Chong-wu and Xu Chong­
jiu of the First Geological Survey Team, Geological
Bureau of Yunnan Province in December 1980 (Coll.
No. XB 1-52; X =Xundian, B =Baizai village), some
samples are rather porous, from which very well
preserved fossils can be obtained simply by soaking
and washing with water, especially specimens of
Yunnanopleura biformis Yu, Archaeospira ornata Yu,
Yangtzespira exima Yu and Paracarinachites sinensis
Qian and Jiang. As far as I know, the specimens
from the Baizai section are the best preserved ones
in eastern Yunnan and in the Yangtze Region.

Qian (1989) published another monograph in
which he described 117 species of small shelly
fossils. Among them, 19 species were collected
from the same section of Xianfeng Phosphorite
Quarry in Xundian (Figure 11, Section II). Qian
(1989, p. 11) wrote: liThe Xianfeng section (Text­
figure 5) is located at the Xianfeng Phosphorite
Quarry, 23 km. west of Xundian, Yunnan was
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mapped out in 1981 by Wang Zhao-bi et al. and
revised by the writer". Huang Zhao-bi (1986),
however, is misspelt as Wang Zhab-bi by Qian in
Qian and Bengtson's (1989) and Qian's
monographs (1989). Most small shelly fossils also
occur in the bed 10, the collection number is YXX-4
(Y = Yunnan, X = Xundian, X = Xianfeng
phosphorite Quarry, it may be equal to Yu's XD-4)
but not collection number 159a in Xianfeng section.
The contrast of the fossils between the labelled
159a and those labelled YXX-4 is obviously
different, especially as some of the same species
were collected from the same horizon in the same
section; the features of the fossils are not alike. For
example, the species Paracarinachites sinensis, with
collection number 159a are very beautiful and
well-preserved (Qian and Bengtson, 1989, figures
27-28; Figure llA-B), while the collection number
YXX-4 is very poor in preservation (Qian, 1989,
plate 44, figures 1-3; plate 45, figures 9-10; plate
48, figures 1-3; Figure llC-D). In addition, the
same results show clearly in the species Scoponodus
renustus Jiang, Paragloborilus subglosus He and
Cyrtochites pinnoides Qian, etc. What is more,
among the plentiful specimens studied by the
writer, Yunnanopleura biformis Yu, Archaeospira
ornata Yu, Yangtzespira exima Yu and
Paracarinachites sinensis Qian and Jiang are mainly
found in the upper part of the Zhongyicun
Member in the Baizai section while those
specimens obtained from other sections are poor.
Judging from the preservation of the fossils and
other aspects, it is reasonable for the writer to
consider that Qian's 159a specimens represent a
mixed fauna, which comprises not only those
fossils from Xianfeng section, but also more
specimens probably from the Baizai section.
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