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Conodonts from the Upper Cambrian formations,

Kangweon-Do, South Korea

Ha-Young Lee?

ABSTRACT: 8 form species referable to 5 form genera are described from two Upper Cambrian
formations, that is, the Hwajeol- and the Machari Formation which are distributed in Dongjeom-Ri,
Samcheok-Gun and in Macha-Ri district, Yeongweol-Gun, Kangweon-Do respectively. The stratigraphic
correlation of both faunas generally agrees with the previous attempt based on the study of megafo-

ssils. For detailed stratigraphic setting, however, it needs more sufficient materials.

1. INTRODUCTION

Although conodont research has more than a
century of history since C.H. Pander (1856),
and the cone-like microfossils have been descri-
bed in nearly all continents from the stratigra-
phic levels ranging from Cambrian to Triassic, the
Cambrian conodont faunas have been less known
in comparison with those of other sequences.

According to Professor Miiller (1971), who
devotes himself strongly to the Cambrian cono-
dont study and is well acquainted with conodont
literatures, only 14 reports on the subjects have
been published in Europe, North America, Asia
and Australia.

In Asia Dr. Nogami (1966, 1967) reported the
conodonts from the Kushan- and the Yencho
Formation in China and Prof. Miiller (1973)
found them from the Mila Group in Iran.

In the year 1971 a stratigraphic study on the
Lower Paleozoic sequences (the so-called Great
Limestone Series) in Kangweon-Do, South Korea
was carried out by the faculty members of the
Geology Department, Yonsei University.

The writer collected the conodonts, at that
time, from two Upper Cambrian formations,
namely the Hwajeol- and the Machari Formation.

The purpose of the present work is to classify
the conodonts yielded from the above-mentioned
formations systematically, and to epitomize briefly
the biostratigraphic correlation with the other

1) Dapariment of Geology. Yonsei University, Seoul, Korea.

previously established faunas in Europe and
North America.

The stratigraphic study on the Lower Paleozoic
formations by the team of Yonsei University
has already been published (Kim, O.]. & Lee,
H.Y., 1973).

In this work the taxonomy based on multi-
element species could not be adopted owing to
deficiency of the obtained conodont specimens.
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3. STRATIGRAPHIC SUMMARY

The Hwajeol (Kasetsu in old Japanese pronun-
ciation) Formation was denominated by Koba-
yashi (1934) for the Upper Cambrian sedimentary
formation which he had divided into C7 and C 8
Zone in his preliminary work (Kobayashi, 1927)
after the geographic name, Hwajeolchi. Hwa-
jeolchi, a pass through a mountain ridge, is
situated in Sangdong-Myeon, Yeongweol-Gun,
Kangweon-Do, South Korea. The Formation is
well distributed in the southern limb of the
Baegunsan Syncline located in western part of
Samcheok-Gun and eastern area of Yeongweol-
‘Gun. It consists mainly of dark-reddish, or dark
green vermicular limestone intercalated by thinly
bedded argillaceo s rocks and slates. The forma-
tion overlies the Sesong Slate and is underlain
by the Dongjeom Quartzite with conformity
respectively and its thickness is estimated at
about 200 m in Dongjeom-Ri where the sample
for this study were collected.

The stratigraphic studies on the formation, as
well as adjacent ones, have been carried out by
the Geological Investigation Corps of Taebaeg-
san Region (1962), Kobayashi (1966), Cheong,
C.H. (1969) and Kim, O.]. et al. (1973). Koba-
vashi studied megafossils such ¢s trilobites, bra-
chiopods and others collected from the forma-
tion and divided it into five fossil zones on
the basis of the megafossils;

(1) Prochuangia Zone, (2) Chuangia Zone,

(3) Kaolishania Zone, (4) Dictyites Zone,

(5) Eoorthis Zone in ascending order.

As the result of this work he correlated the
formation with the late Cambrian Chaumitian
Series of North China.

The Machari Formation was initially named
by Yoshimura (1940) for the early Paleozoic
strata distributed in Macha-Ri district, which is

located at about 10km north of Yeongweol. The
Formation is well exposed in the type locality,
Macha-Ri area, and crops out also in the western
and southern part of Yeongweol-Gun. It consists
chiefly of bluish grey tabular limestones alterna-
ted with thinly bedded dark grey slates and
shales, showing banded structures. The forma-
tion is underlain by the Wagok Formation (Yo-
shimura, 1940) conformably, but the relationship

with the lower formation has been less clarified.

Kobayashi (1953, 1966a) stated that the
formation overlies the Sambangsan Formation
with conformity, whereas the Geological Inves-
tigation Corps of Taebaegsan Region (1962)
indicated that the boundary between the Machari-
and the Sambangsan Formation is not in normal
conformable relation, but the latter may be
later in age rather than the former. The
Machari Formation was studied stratigraphically
by Hukasawa(1943), Kobayashi(1953, 1966), the
Geological Investigation Corps of Taebaegsan
Region (1962) and Kim, Ok Joon et al. (1973).
Kobayashi (1935a) studied megafossils collected
from this formation and divided it into five fossil
zones: (1) Olenoides Zone (2) Tonkinella Zone
(3) Eochuangia Zone (4) Komaspis- Koptura-
Lwayaspis Zone and (5) Olenus-Glyptagnostus
Zone in ascending order, and he concluded
that the formation is dated from Middle to
early Late Cambrian in age. In consideration
of the stratigraphic worle with conodont study,
however, Kim, O. J. et al. (1973) expressed that
the Machari Formation may be Upper Cambrian
in stratigraphic level.

4. COLLECTING LOCALITIES

For this conodont study 17 samples were col-
lected from the above described formations distri-
buted in Samcheok and Yeongweol-Gun, Kang-
weon-Do, South Korea. Text-fig. 1shows the
sample localities and the sampling points in both
regions. The sampling localities and the lithologic
characters of the samples are as follows.

Locality 1 ; Dongjeom-Ri, Sangjang-Myeon,

Samcheok-Gun, Kangweon-Do, South Korea.
4 Samples were collected by Mr. Jong
Dzock Lee at intervals of about 40—50m
from the Hwajeol Formation cropping out
along the cliffs located at the eastern side
of Dongjeom rail station.

Sample No. 2. Pale grey, pinkish massive

limestone. It yielded some conodonts.

Sample No. 3. Pinkish grey vermicular massive

limestone, no conodont has been found.

Sample No. 4. Pale grey vermicular, massive

limestone, no conodont.

Sample No. 5. Light grey vermicular massive

limestone, no conodont.
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Locality 2; Macha-Ri district, Bug-Myeon,
Yeongweol-Gun, Kangweon-Do, South Korea.
The writer, with the assistance of several
s:’:nior students, collected 10 samples from a sec-
tion of the Machari Formation which is exposed
along the road between Omandong and Migiri,
using the serial sampling method. Three other
samples were obtained by the writer from the
same formation, cropping out at Solchi-ri, 8km
north of the village of Macha-Ri.

Sample No. 40. Dark grey massive limestone
with alternating shales. No conodont has
been found.

Sample No. 41. Light grey massive dolomitic
limestone, no conodont.

Sample No. 42. Dark grey massive limestone,
no conodont.

Sample No. 48. Dark grey massive limestone,
no conodont.

Sample No. 49. Grey massive limestone, some
conodont has been found.

Sample No. 50. Dark grey dolomitic limestone,
no conodont.

Sample No. 53. Dark grey microcrystalline
limestone, some conodonts have been found.

Sample No. 54. Grey and light grey microcry-
stalline dolomitic limestone, no conodont.

Sample No. 55. Dark grey microcrystalline
limestone, no conodont.

Sample No. 56. Dark grey thinly bedded lime-
stone, no conodont.

Sample No. 57. Grey massive limestone, no
conodont.

Sample No. 58. Dark grey microcrystalline

limestone, no conodont.
Sample No. 59. Dark grey
limestone, no conodont.

microcrystalline

5. CONODONT FAUNAS AND
THEIR BIOSTRATIGRAPHY

The conodont species obtained from the two
formations, the Hwajeol and the Machari, and
their distribution within the formations are
presented in Table 1.

1) The Hwajeol Fauna

Only one of 4 samples collected from the
Hwajeol Formation yielded conodonts, which are
assigned to 4 form species referable to 3 form
genera (see Table 1).

Of these species Oncotodus nakamurai Nogami,
which is distinguished from other
Cambrian conodonts by the presence of white
matter in the cone, was initially known from
the Upper Cambrian Yencho Formation in China
(Nogami, 1967). Recently it has been sug-
gested, however, that its stratigraphic range
may be extended to somewhat higher level, that
is, to the lowermost Ordovician (Miller, 1969;
Druce & Jones, 1971 and Jones, 1971). On the
other hand the specizs Proconodentus tricarinatus
Nogami has been reported hitherto as coming from
the Upp=r Cambrian strata. The species original-
ly wes found from the Upper Cambrian Kushan
Formation in China (Nogami, 1966) and later
also from the synchronous Yencho Formation in
China (Nogami, 1967), Australia (Druce & Jones,,

similar

™ ~\Won\ Hwajeol Machari Formation I
\ Formation

form-species "M_ 2 Ad ! i ‘Total
Furnishina asymmetrica M ller 2 2
F. sp. cf. I furnishi Miller 5 5
Hertzina? biculcata M. ller 1 1
Oneotodus nakamurai Nogami 9 9
Proconodontus tricarinatus (Nogami) 7 4 11
Prooneotodus gallatini (Miller) 3
P. rotundatus (Druce & Jones) 3 3
Py tenuis (Miller) 3 2 56 61

Total 22 2 71 95

Table 1 The represented conodonts and their distribution in two formations.
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1971; Jones, 1971) and Iran (Miiller, 1973).

The species Prooncotodus gallatini (Miller)
were first described from the Upper Cambrian in
North America and in Sweden (Miller, 1959)
and has been further found from the Yencho
Formation in China (Nogami, 1967), the Notch
Peak Limestone in North America (Miller, 1969)
and the Chatsworth Limestone and the Gola
Beds in Australia (Druce and Jones, 1971),
whose stratigraphic ranges fall within the Upper
Cambrian Period.

The lightly identifiable, long and slender
species, Prooneotodus tenuis (Miiller) is one of
the somewhat long-ranging forms and has been
reported from the Middle to Upper Cambrian
strata in Sweden (Miiller, 1959), North America
(Miller, 1959; Clark & Robinson, 1969; Miller,
1969), China (Nogami, 1966), Australia (Druce
& Jones, 1971) and Iran (Miiller, 1973).

In consideration of this stratigraphic distribu-
tion of the Hwajeol conodonts, it is suggested
that the fauna may be dated to late Cambrian
in age, because the mutual occurrence of the
above mentioned four species is possible in the
stratigraphic level equivalent to Upper Cambrian.
This age determination agrees with the previous
attempt of the stratigraphic correlation based on
the study of megafossils (Kobayashi, 1966).

2) The Machari Fauna

Only two of 13 samples collected from the
Machari Formation yielded conodonts and they
are assigned to 6 form species referable to 4
form genera as shown at Table 1.

Of these species Proconodontus (iricarinatus
(Nogami) and Prooneotodus tenuis (Miller) are
common species with those of the Hwajeol
Formation and their stratigraphic ranges were
commented in the previous paragraph.

The species Furnishina asymmetrica Miiller

has been known, hitherto, from Middle to Upper
Cambrian in Sweden (Miiller, 1959), North
America (Miiller, 1959; Clark & Robinson,
1969), China (Nogami, 1966) and Iran (Miiller,
1973). The species Hertzina bisulcata Miuller
which is represented by only a single specimen
from the Machari fauna, appears to be cne of
the oldest conodonts and has been described
mostly from Middle Cambrian in Sweden (Mil-
ler, 1959), Denmark (Polsen, 1966) and North
America (Clark and Robinson, 1969). Miller
(1971, Table 1) suggested, however, that the
species may be extended to the lower part of
the Upper Cambrian Period.

The species Prooncotodus rotundatus (Druce
& Jones) has been reported from the Upper Cam-
brian of Australia (Druce & Jones, 1971; Jones,
1971), and Miiller (1973) described a form
compared to the species from the lowermost
Ordovician in Iran (Assemblage Zone 7).

The species Furnishina furnishi Miller with
which one of the species represented may be
conspecific, has been known mostly from the
Upper Cambrian in Sweden (Miiller, 1959), North
America (Miiller, 1959; Clark & Robinson, 1969;
Miller, 1969), China (Nogami, 1966) and Iran
(Miiller, 1973).

The stratigrapbic distribution of the represen-
ted conodonts suggests, therefore, that the
Machari fauna may be also dated to the Upper
Cambrian. This indication generally agrees with
the previously attempted age determination
based on the study of megafossils (Kobayashi,
1966) except for its lower limit. The dating by
megafossils indicated that the lower part of the
Machari Formation is lowered to the Middle Cam-
brian in age. However, it needs more detailed
work based on sufficient conodont materials for
the confirmable age determination.

SYSTEMATIC DESCRIPTION

Genus Furnishina Miuller, 1959

Type species-Furnishina furnishi Muller, 1959

Furnishina asymmetrica Miller, 1959
PL1, Fig.1, Text-fig. 2-A

1959  Furnishina asymmetrica Miller, Z. deutsch. geol. Ges., 111 : 451, PL.11, Figs. 16,19.
1966 IFurnishina asvmmetrica-Nogami, College of Sci., Kyoto Univ. Mem., Ser. B.32 : 354, P19, Figs.1,2.
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1969 Furnishina asymmetrica-Clark and Robinson, Jour. Paleont., 43 : 1045,
1971 Furnishina asymmetrica-Miller, Geol. Soc. Amer. Mem., 127 : 17, Fig.1-6.
1973 Furnishina asymmetrica-Mdller, Geol. Surv. Iran, Report, 30 : 39, Pl.1, Figs.6,8,9.

Description: Unit simple, with highly expanded
basal sheath. Cusp nearly erect, flattened an-
teriorly with sharply edged antero-lateral costae.
Posterior margin sharply keeled by median pos-
terior edge, accompanying postero-lateral grooves.
Cross section shaped triangularly above mid-
height of cone.

Base highly expanded posteriorly and extended
downwards antero-basally. Oral margin sharply
edged at nearly a right angle curvature with

posterior edge of cusp. Basal cavity deeply
excavated. Unit thin walled in overall.

Remarks: The Korean specimens agree funda-
mentally with the illustration and description
of the original specimens (Miiller, 1959). The
base is, however, more extended antero-basally
than the latter’s.

Occurrence :  Machari
No.53).

Materials: 2 specimens.

Formation (Sample

Furnishina sp. cf. F. furnishi Miller, 1959
PL1, Fig.5, Text-fig. 2-H

1959 Furnishina furnishi M. ller,
PL.12, Figs.1,6, Text-fig. 6 D.E.

Z. deutsch. geol. Ges., 111:452. PL11, Figs.5,6,8,9,11-15,17,18(?);

1966 Furnishina furnishi-Nogami, College of Sci., Kyoto Univ. Mem., Ser, B,32:354-355, PL9, Figs.5-7.
1969 Furnishina furnishi-Miller, Jour. Paleont., 43 : 430.

1969 Furnishina furnishi-Clark and Robinson, Jour. Paleont., 43 : 1045.

1971 Sagittodontus furnishi-Druce and Jones, Bur. Miner. Resour. Aust. Bull., 110 :87-88, P19, Figs.

la-4c, Text-fig. 28c,d.

1971 Furnishina furnishi-Mcller, Geol. Soc. Amer. Mem., 127 : 12,13, PL.1, Figs. 9,12,14,15,
1973 Furnishina furnishi-Mcller, Geol. Surv. Iran, Report, 30:39, Pl.1, Figs.4, 5a,b,7,10.

Description: Unit simple and nearly erect, nar-
rowing gradually towards the ap:x. Cusp flat-
tened or slightly rounded anteriorly with antero-
lateral costae on each sid: and sharply edged
posteriorly. Both lateral faces equally flattened
with cross section of a triangular form, indicating
characteristic feature of the genus Furnishina.
Basal sheath thin-walled and slightly expanded

posteriorly. Basal cavity deeply excavated.
Remarks: The represented specimens may be
compared with the species Furnishina furnishi,
particularly with those forms illustrated by Miiller
(1959) as Figs. 9 and 18 in Plate 11.
Occurrence :  Machari
No.53).
Materials: 5 specimens.

Formation (Sample

Genus Hertzina Miller, 1959

Type species-Hertzina americana Miiller, 1959
Hertzina? bisulcata Mitller, 1959
PL1, Fig.3, Text-fig. 2-C

1959 Hertzina? bisulcata Miller, Z. deutsch. geol. Ges., 111 : 456, P1.13, Figs.22-24,27.
1969 Hertzina bisulcata-Clark and Robinson, Jour. Paleont., 43 : 1045, Text-fig. 1,d.
1971 Hertzina bisulcata-Miller, Geol. Soc. Amer. Mem., 127 : 12,13, Tab.1.

Description: Unit simple, slender, cone-like form
without any distinct curvature of discrimination
between basal sheath and cusp. Cusp rounded
anteriorly, and bluntly edged or slightly rounded
posteriorly. Both lateral faces nearly flattend
with longitudinal narrow grooves on their anterior
parts. Basal cavity deeply excavated with its

apex near distal part of unit. Thinly walled in
the whole surface of cone.

Remarks: The single specimen at hand agrees
fundamentally with the original description and
illustrations of the species I1.? bisulcata Miil-
ler through its lateral grooves and the cross-
section of the cusp. The posterior side is, how-

— 178 —

www.dbpia.co.kr



CONODONTS FROM THE UPPER CAMBRIAN FORMATIONS, SOUTH KOREA

Hertzina and Furnishina.
Occurrence:Machari Formation (Sample No.53).
Materials: 1 specimen.

ever, more narrowly edged in the represented
specimen than in the original. The Korean
specimen shows a transitional feature between

Genus Oneotodus Lindstrom, 1955
Type: species-Distacodus? simplex Furnish, 1938
Oneotodus nakamurai Nogami, 1967
PL1, Fig.6,9,10, Text-fig. 2-E, G

1967 Oneotodus nakamurai Nogami, College of Sci, Univ. Kyoto, Mem., Ser. B, 33 :216, Pl. 1, Figs.9-13.

1969 Oneotodus nakamurai-Miller, Jour. Paleont., 43 : 435-436, P1.63, Figs.1-3,5-9, Text-fig. 5E.

1971  Oneotodus nakamurai-Druce and Jones, Bur. Miner. Resour. Aust. Bull., 110 : 82-83, PIl. 10, Figs. 1-
8b, Text-fig.26 I.].

1971 Oneotodus nakamurai-Jones, ibid., 117,58, P14, Figs. la-4c.

1971 Oneotodus nakamurai-Jones, Shergold and Druce, Jour. Geol. Soc. Aust. 18 : 18, Text-fig. 6.

1971 Ouneotodus nakamurai-Miller, Geol. Soc. Amer. Mem., 127 : 17, Text-fig. 1-e.

1971 Oneotodus nakamurai-Miller, Fac. Sci., Kyoto Univ., Mem. Ser. Geol. Min., 38 : Pl. 7, Fig.1.

1973  Oneotodus nakamurai-Miller, Geol. Surv. Iran, Report, 30 : 41, PL5, Fig.4.

The basal cavity in the Korean specimens also

is not constant, and the apex of the deepest basal

cavity reaches nearly mid height of the cone.
Occurrence: Hwajeol Formation (Sample No.2).
Materials: 9 specimens.

Remarks: The species is characterized by the
existence of white matter in cusp. The Korean
specimens agree well with the original form in
this feature, but they are more variable in shape
of the cross section, whose forms range from
circular to antero-posteriorly bluntly edged form.

Genus Proconodontus Miller, 1969
Type species-Proconodontus tricarinatus (Nogami, 1267)
PL1, Fig.4,8, Text-fig. 2-D

1967 Hertzina (?) tricarinata Nogami, College of Sci., Kyoto Univ. Mem., Ser. B, 33:214-215, Pl1.6,
Figs. 5-8.

1967 Acodus cambricus-Nogami, ibid., 213, Pl.1, Figs. 1-4.

1971 Goelocerodontus tricarinatus-Druce and Jones, Bur. Miner. Resour. Aust. Bull., 110:63, PL11,

Figs.la-4c.
1971 Coelocerodontus tricarinatus-Jones, Shergold and Druce, Jour. Geol. Soc. Aust., 18 : 18, Text-fig.6.

1973  Proconodontus tricarinatus-Miller, Geol. Surv. Iran, Report, 30 : 44, Pl, 3, Fig.9.

Remarks: The species is characterized by the
corrugated lateral faces with one or two broadly
rounded costae (Drucs and Jones, 1971). Druce
and Jones (1971) suggested that Acodus cam-
bricus Nogami is conspecific with this species.
In the represented Korean spzcimens both forms

are found together and in this work they are
identified as conmspecific like Druce & Jones’
opinicn.

Occurrence: Hwajeol Formation (Sample No.2).
Machari Formation (Sample No.53).

Materials: 11 specimens.

Genus Prooneotodus Miller & Nogami, 1971
Type species-Oneotodus gallatini Miller, 1959
Prooneotodus gallatini (Miller, 1959)
PL1, Fig.2,12, Text-fig. 2-B,]

1959  Oneotodus gallatini Miller, Z. deutsch. geol. Ges., 111 : 457, P1.13, Figs.5,6,8-10,18.
1969 2 Oneotodus gallatini-Miller, Jour. Paleont. 43 : 435.
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1971 Ouneotodus gallatini-Druce and Jones, Bur.
P1.10, Figs. 9a-10c, Text-figs. 26 f,g.

Miner.

Resour. Aust. Bull.,, 110:81, Pl 9, Figs. 9a-c,

1971 Oneotodus gallatini-Jones, Shergold and Druce, Jour. Geol. Soc. Aust., 18:18, Text-fig.6.
1971 Oneotodus gallatini-Miller, Geol. Soc. Amer. Mem., 127 : 14, Tab.1.

Description: Unit simple, hollow cone with very
thin wall. Cusp moderately recurved above mid-
height of cone with circular cross section. Sur-
face of cusp smooth.

Basal sheath fairly expanded posteriorly with
oval-shaped aboral outline. Basal cavity deeply
excavated with apex reaching distal part of cusp.

Remarks: The Korean specimens at hand are
well in agreement with the originzl description

and illustration of the species (Miller, 1959).

The species Prooncotodus gallatini (Miller) is

similar to Proconodontus rotundatus (Druce &

Jones) in the circular cross section of cone but

the former differs from the latter through the

posteriorly more expanded basal sheath.
Occurrence: Hwajeol Formation (Sample No.2).
Materizls: 3 sp<cimeéns.

Prooneotodus rotundatus (Druce & Jones, 1971)
PL1, Fig.7,11,13, Text-fig. 2-F,I
1971 Coelocerodontus rotundatus Druce & Jones, Bur. Miner. Resour. Aust. Bull., 110:62-63, PL9, Figs.

10a-13b, Text-fig.22c,d.

1971 Coelocerodontus rotundatus-Jones, ibid., 117, Pl. 1, Figs. la-c.
1971  Coelocerodontus rotundatus-Jones, Shergold and Druce, Jour. Geol. Soc. Aust., 18 : 18-19, Text-fig.6.
1973 Proconodontus cf. rotundatus-M:ller, Geol. Surv. Iran, Report, 30 : 43, P13, Figs. la-b,3a-c.

Remarks: The species is charcct:rized by the
simplz thin-walled cone with a circular cross
szction through the length. The Korezn speci-
mens at hand are fairly uniform to this character,
the cusp is, however, somewhat mor:z erected
than the Australian spccimens.

Miiller (1973) rearranged this species into Pro-
conodontus Miller. According to the definition
of the genus Proconodontus, however, it is lat-

erally compresscd and anterc-posteriorly keeled,
whereas Druce and Jones (1971) noticed that
the spzcizs Cozolocerodontus rotundatus has a
circular cross section without any keel. Therefore,
this species should bz placed in the genus Pro-
oneotodus (Miller & Nogami)

Occurrence :  Machari Formation (Sample
No.53.)

Materials: 3 specimens.

Prooneootodus tenuis (Miiller, 1959)
PL1, Fig.14-17, Text-fig. 2-K,L

1959 Oneotodus tenuis Miller, Z. deutsch. geol. Ges., 111 : 457, PL.13, Figs. 11,13,14,20.

1966 Oneotodus tenuis-Nogami, College of Sci., Univ. Kyoto, Mem., Ser. B., 32 : 356, PL9, Figs.11,12.
1969 Ouneoiodus tenuis-Clark and Robinson, Jour. Paleont., 43 : 1045, Text-fig. 1a.

1971 Oneotodus tenuis-Druce and Jones, Bur. Miner. Resour. Aust. Bull., 110 : 83.

1971 Oneotodus tenuis-Miller, Geol. Soc. Amer. Mem., 127 : 8, PL1, Figs.1,4-6.

1971 Oneotodus tenuis-Jones, Shergold and Druce, Jour. Geol. Soc. Aust., 18 : 18, Text-fig.6.

1973  Prooneotodus tenuis-Miller, Geol. Surv. Iran, Report, 30 : 45, Pl.1, Figs.1-3a,b.

Remarks: The species is characterized by a ve-
ry slender, long cone with ov.l shaped cross sec-
tion. The Korean specimens are well in agree-
ment with the illustration and the description of
the original specimens (Miiller, 1659). As noted
by Miiller (1959, p.457) many Korean specimens
have a sharp edge on the posterior side of the

cone, particularly on the lower part of cone.
The species is the most abundant of the
represented species.
Occurrence: Hwajeol Formation (Sample No.2).
Machari Formation (Sample No. 49, 53).
Materials: 61 specimens.

— 180 —

www.dbpia.co.kr



CONODONTS FROM THE UPPER CAMBRIAN FORMATIONS, SOUTH KOREA

A, IREEHRC| FEEE|otRUM EHE I-EE LR

HEHAERE BT I B

<E #>

Ei (LECE SRR LRE 5B EMED JuE EREYT 454E KAKREHY EFES ERER A
ERITAESE 95fHS] T :=EE {bhe]l EHESIer olES 5)F 8o HEl N

TESTRNA ElE ZxEEr 3B 4f)r o5& oln] IA Jb¥E, %, ex=delor W FFY
HAERA EiE ZxFE34 T dued @ B ey {LAHYE fimstz gtk ERERENA =
4B 6 ZxFEEJ EHEY T ER o|F] ¢¥A IxEE/REINY FRY L s dalz LigAa
gl o}RY {bhEHEel ok ol &F 7+ FLABEY AfFREE it B A ElE oO2 bR CMEE—, 1966)¢] <
g BpfpeEs Al 2 —aeh. 2 vk ERER BRSO E o B fEikel o Be MY nx-EE 3
Aol aT=cl TEITEI EREEFN4 EHE ZxFE/AARI 29 EHS S 4zre Table 131 7,

REFERENCES

Cheong, C.H., 1969, Stratigraphy and Paleon- and families: Jour. Fac. Sci. Imp. Univ. To-

tology of the Samcheog Coalfield, Korea( ) kyo, Sec. 2, vol. 4, pt. 3. p.50-344, 24 pls.
: Jour. Geol. Soc. Korea, vol. 5, p.13-56. , 1953, Geology of South Korea with special

Clark, L.G. & Miller, J.F., 1969, Early Eval- reference to the limestone plateau of Kogendo.
ution of Conodonts: Geol. Soc. Amer. Bull., The Cambro-Ordovician formations and faunas
vol. 80, p.125-134, 8 figs. of South Chosen, pt.4 : Jour. Fac. Sci. Univ.

—— & Robinson, R.A., 1969, Oldest Conodonts Tokyo, Sec.2, vol. 8, pt. 4, p.183-207.
in North America: Jour. Paleont., vol. 43, p. ——, 1966, Stratigraphy of the Chosen Group in
10441046, 1 Text-fig. Korea and South Manchuria and its relation

Druce, E.C. & Jones, P.J., 1971, Cambro-Ordo- to the Cambro-Ordovician formations of other
vician Conodonts from the Burke River Struc- areas, Sec. A, the Chosen Group of South
tural Belt, Queensland: Bur. Miner. Resour. Korea: ibid., vol. 16, pt.1, p.1-73.

Aust. Bull., vol.110, p.1-120, 20 pls., 33 figs. Lee, H.Y., 1970, Conodonten ausder Choson-

Geological Investigation Corps of Tachaegsan Gruppe (Unteres Ordovizium) von Korea: N.
Region, 1962, Geological Atlas of Taebaegsan Jb. Geol. Paldont. Abh. vol. 136, p.303-344,
Region, 17 geological maps: Geol. Soc. Korea. 2 pls., 1 fig.

Jones, P.J., 1971, Lower Ordovician Concdonts ——, 1975, Concdonten aus dem wunteren und
from the Bonaparte Gulf Basin and the Daly mittleren Ordovizium von Nord Korea: Palio-
River Basin, Northwestern Australia; Bur. ntographica Abt. A vol. 150, p. 2 pls., 3 Text-
Miner. Resour. Aust. Bull. vol. 117, p.1-80, figs., 2 tabs.

9 pls., 16 figs. ——, 1975, Conodonts from the Dumugol For-

Kim, O.]. & Lee, H.Y., 1973, The stratigraphic mation (Lower Ordovician), South Korea:
and geologic structure of the Great Limestone Jour. Geol. Soc. Korea, vol. 11, No.2 p. 75-
Series in Kangweon-Do, South Korea; The 98. 2 pls., 3 figs., 2 tabs.

Journal of the National Academy of Sciences, —— & Lee, C.D., 1971, Conodont fauna from
Republic of Korea, Natural Sciences Series, the Great Limestone Series in Dongjeom Dis-
vol. 12, p.139-170, 7 figs. trict, Samcheok-Gun, Gangweon-Do and its

Kobayashi, T., 1935, The Cambro-Ordovician stratigraphical significance: Jour. Geol. Soc.
formations and faunas of South Chosen with Korea, vol. 7, p.89-101, 2 figs. 4 tabs.

special study on the Cambrian Trilobite genera Miller, J.F., 1969, Conodont fauna of the Notch

— 181 —

www.dbpia.co.kr



HA-YOUNG LEE

Peak Limesione(Cambro-Ordovician, House
Range, Utah: Jour. Pzlcont., vol. 43, p. 413-
439, 4 pls., 5 text-figs.,, 2 tzba.

—— & Meclby, J.H., 1971, Trempealeauan
Conocdonts: Wisconsin  Univ.
19, p.4-9, 2 pls.,, 2 figs.

Miller, K.J., 1959, Kambrische Cenodenten: Z.
deutsch. geol. Gea., vol. 111, p.434-484, 5 pl=.,
11 figs., 3 tabs.

Inform. Circ.,

der Conedonten: Fac. Sci., Kyoto Univ. Mem.,
Ser. Geol. Min., vol. 38, p.1-87, 22 pls., 21
figs.

Nogaini, Y., 1966, Kambrische Conodonten von
Chinza, Teil 1 : Conodonten aus den Oberkam-
briskea Kushan-Schicten: College of Sci.,
Uaiv. Kyoto, Mzm., Ser. B, vol.32, Geol.
Min., p.351-366, 2 pls.

1267, Kambrische Conedonten von China,

Teil 2 : Conodonten aus den hoch Oberkam-
brischen Yencho-Schichten: ibid., vol. 33,
Gzol. Min., p.211-218, 1 pl., 3 figs.
Yoshimurs, 1., 1940, Geology of the Neitsu Dis-
trict, Kogende, Tyosen: Jour. Geol. Soc. Ja-
pan, vol.47. p.112-122.
(Manuscript reetived April 11, 1975)

——, 1971, Cambrian Concdont fauna: Geol.
Soc. Amer. Mem., 127, p.5-20, 2 pls. 1 fig.
——, 1973, Lats Cambrian and Early Ordovi-
cian Conodonts from Northern Iran: Geol
Surv. Iran, Repori, 30, p.1-53, 11 pls., 11
text-figs., 3 tabs,

—— & Nogami, Y., 1671, Uber din Feinbau

EYPLAWATION OF PLATE 1

All figures x99. YSUG means that the illustrated specimens are deposited in Department of Geology, Yonsei
University, Seoul, Korea.

Fig. 1. Furnishina asymmeérica M:ller, 1959
Postero-lateral side. YSUG 00068, Sample no.53.
Machari Formation, North-western side of Omandong, Bug-Myeon, Yeongweol-Gun.
Fig. 2, 12. Prooncotodus gallarini (Miller, 1959)
Lateral sides. Fig. 2 : YSUG 00069, Fig.12 : YSUG 00070, Sample no.2
Hwajeol Formation, Dongjeom-Ri, Sangjang-Myeon, Samcheok-Gun.
Fig. 3. Hertzina? bisulcare Miller, 1959
Leteral side. YSUG 00071, Sample no.53
Formation and Locality, the same as Fig.1
Fig. 4, 8. Proconodontus tricirinatuzs (Nogami, 1967)
Lateral sides. Fig. 4 : YSUG 00072, Sample no.2 Fig. 8: YSUG 00073, Sample No.53
Fig. 4 : Formation and Locality, the same as Fig. 2
Fig. 8 : Formation and Locality, the same as Fig. 1
. Furnishine sp. cf. F. furnishi Miller, 1959
Lateral side. YSUG 00074, Sample no.53
Formation and Locality, the same as Fig. 1
Fig. 6,9,10. Oneotodus nakamurai Nogami, 1967
Lateral sides. Fiz. 6 : YSUG 00075, Fig. 9: YSUG 00076, Fig. 10 : YSUG 00077
Sample no.2, Formation and Locality, the same as Fig. 2
Fig. 7,11,13. Prooneoiodus rotundeius (Druce & Jones, 1971)
Lateral sides. Fig. 7 : YSUG 00078, Fig.11: YSUG 00079, Fiz.13: YSUG 00080, Sample rn.53
Formation and Locality, the same as Fig.1
Fig.14-17. Prooneotodus tenuis (M. ller, 1959)
Lateral sides. Fig.14 : YSUG 00081, Sample no.E3, Fig.15: YSUG 00082, Sample no.2
Fig.16 : YSUG 00083, Sample no.49, Fig.17 : YSUG 00084, Sample no.53
Formation and Locality of Fig.14 and 17, the same as Fig. 1. Formation and Locality of Fig.15, the
same as Fig.2. Fig.16 : Machari Formation, West side of Yeonpyeong-Dong, Bug-Myeon, Yeongweol-Gun.
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Te xt-fig. 2. Illustrated figures showing the shape of cross section and the aboral outline of cones.
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