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Conodont Biostratigraphy of the Middle Carboniferous System in the
Taebaek Area, Kangwondo, Korea
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Abstract: The Middle Carboniferous Manhang and Geumcheon Formations exposed in the Taebaek area, Kangwondo,
Korea consist of sandstones and shales with some intercalation of limestone beds. The limestones of the formations
contain abundant conodonts and other fossils. The purpose of this study is (1) to investigate the conodont fauna, (2) to
assign conodont biozones of the Manhang and Geumcheon Formations, and (3) to refine their geologic age more exactly.
The conodonts of the Manhang and Geumcheon Formations are 6 genera distributed into 11 species. Conodonts found
from limestones of the Manhang Formation are Idiognathodus delicatus, Hindeodus minutus, Streptognathodus sp.,
Diplognathodus coloradoensis, N. bothorops, and N. medexuitimus. This conodont fauna can be assigned to the
Neognathodus bothrops Zone. This conodont biozone indicates that the geologic age of the Manghang Formation is the
Atokan stage of the Middle Carboniferous Period. Conodonts came from limestones of the Geumcheon Formation are
Idiognathodus delicatus, N. medexultimus, N. roundyi, N. dilatus, Diplognathodus edentulus, Hindeodus minutus, Strepto-
gnathodus elegantulus, and Gondolella bella. These conodonts permit them to be assigned to the Neognathodus roundyi
Zone. This conodont biozone indicates that the geologic age of the Geurmncheon Formation is the Desmoinesian stage of
the Middle Carboniferous Period.
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Fig. 1. Geologic map of the study area and collecting localities (modified from Seo er al., 1979). 1, Ssarijae section; II, Ham-
baeksan section; I, Yenanggol section; IV, Sinbeonji-I section; V, Simpori section; VI, Geumncheon section.
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Fig. 2. The sampling horizons of limestones of the Man-
hang Formation. A, Ssarijae section; B, Tongri section.
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Fig. 3. The sampling horizons of limestones of the Geumcheon Formation. A, Hambaeksan section; B, Simpori section; C, Sin-
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Table 2. Conodonts of the Manhang Formation at the Ssarijae section near the Ssarijae area and Tongri section at the route 38.

Ssarijae section

Tongri section

Sample number SR-1 SR-2 SR-3 SR4 TO-2 TO-3 TO-4

Sample weight (kg) 19 19 13 13 18 2.1 15
Idiognathodus delicatus 57 3 51 37 20 17 1
Neognathodus bothrops 2 2 1 1
Neognathodus medexultimus 3
Streptognathodus sp. 5 5 3 5
Diplognathodus coloradoensis 2 1 1 3 1
Hindeodus minutus 1 I 2 | 3

Total 68 3 59 41 25 32 2

Table 3. Conodonts of the Manhang and Geumcheon Formations at the Yenanggol section in the Yenanggol area.

Manhang Formation

Geumcheon Formation

Sample YN-1 YN-2  YN3 YN-5 YN-6 YN-7 YN-8 YN9 YN-10

Sample weight (kg) 1.5 1.5 1.4 15 15 0.75 1.5 1.5
Idiognathodus delicatus 4 14 4 5 30 1 4 11
Neognathodus bothrops 1 1
Neognathodus medexultimus 1
Neognathodus roundyi 1 1
Hindeodus minutus 1 1

Total 5 is 5 5 32 2 4 12

Explanation of Plate |
(All upper views, unless otherwise stated)

Figs. 1-2. Hindeodus minutus (Youngquist and Miller, 1949).

1. DGKU 20001; lateral view x46. Hambaeksan section, Geumcheon Formation, Sample HB-13.

2. DGKU 20002; lateral view x42. Hambaeksan section, Geumcheon Formation, Sample HB-9.

3. Diplognathodus coloradoensis (Murray and Chronic, 1965) DGKU 20003; x59. Tongri section, Manhang Formation,
Sample TO-2.
Figs. 47. Diplognathodus edentulus (von Bitter, 1972).

4. DGKU 20004; x73. Hambaeksan section, Geumcheon Formation, Sample HB-13.

5. DGKU 20005; x55. Hambaeksan section, Geumcheon Formation, Sample HB-7.

6. DGKU 20006; x73. Geumcheon section, Geumcheon Formation, Sample GC-3.

7. DGKU 20007, lateral view x69. Hambaeksan section, Geumcheon Formation, Sample HB-9.
8-20. Idiognathodus delicatus Gunnell, 1931.

8. DGKU 20008; x37. Ssarijae section, Manhang Formation, Sample SR-1.

9. DGKU 20009; x46. Ssarijae section, Manhang Formation, Sample SR-4.

Fig.

Figs.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

DGKU 20010; x36.
DGKU 20011; x31.
DGKU 20012; x27.
DGKU 20013; x78.
DGKU 20014; x46.
DGKU 20015; x46.
DGKU 20016; x40.
DGKU 20017; x40.
DGKU 20018; x36.
DGKU 20019; x36.
DGKU 20020; x40.

Yenanggol section, Manhang Formation, Sample YN-6.
Yenanggol section, Geumcheon Formation, Sample YN-10.
Simpori section, Geumcheon Formation, Sample SP-9(2).
Simpori section, Geumcheon Formation, Sample SP-10.
Geumcheon section, Geumcheon Formation, Sample GC-4.
Geumncheon section, Geumcheon Formation, Sample GC-4.
Geumcheon section, Geumcheon Formation, Sample GC4.
Geumcheon section, Geumcheon Formation, Sample GC-4.
Geumcheon section, Geumcheon Formation, Sample GC4.
Geumcheon section, Geumcheon Formation, Sample GC-4.
Geumcheon section, Geumcheon Formation, Sample GC-4
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Table 4. Conodonts of the Geumcheon Formation at the Hambaeksan section near the Mt. Hambaek.

Sample number HB-1

HB-2 HB-3 HB4 HB-5 HB-6 HB-7 HB-§ HB-9 HB-10 HB-11 HB-12 HB-13

Sample weight (kg) 14 2.3 1.6 20 20 20 27 2.1 2.3 2.1 1.9 2.3 20
Idiognathodus delicatus 2 39 15 4 25 3 116 29 29 7 7 7 32
Diplognathodus edentulus 3 3 2 3 1 13 1 1 16
Hindeodus minutus 1 2 1 1 2 1
Neognathodus medexultimus 1
Neognathouds roundyi 4 1 1 1 1 3
Gondolella bella 1 1
Neognathodus dilatus 1
Steptognathodus elegantulus 1

Total 2 43 18 4 29 3 124 34 47 9 7 9 53

Table 5. Conodonts of the Geumcheon Formation at the

Geumcheon section in the Geumcheondong area.

GC-1 GC2 GC-3 GC4 GC-5
Sample weight (kg) 2.1 26 21 21 2.8

Idiognathodus delicatus 19 33 23 8 5

Sample number

Gondolella bella 2
Neognathodus roundyi 1
Hindeodus minutus 1 1 1
Diplognathodus edentulus 1
Total 20 37 24 8 6

Diplognathodus edentulus, Hindeodus minutus®]t}. |
AEAUE 1 aYEAT A9, gdE A9,

AxE A9, AdHA] AY, FAF o] Exshe
FHF A3]delA EHJATE 53] dReAIE
29 HNF-E AN Bk Neognathodus dilatus’} A
T A Qe FHF] AF A3 Yela WA

o] AZAule Y= AH-23 X9t g A
9] Neognathodus roundyi Zones}t TR ATHEFE,
1989; ulrel - AAFL, 1999). £ o] A=EE A
FAdE Bolglzte] olg#iR]ol A Ge] TRy
Atz AR Neognathodus medadultimus -
Neognathodus roundyi Zoned|(Mertill, 1975), Z2]3
25 A9 - g £X3ke F7] Hu7]9
Benxi Formation® A€ Neognathodus roundyi -

Figs.

Figs.

Figs.

Figs.

Figs.

Fig.

Fig. 15. Gondolella bella Gunnell, 1933, DGKU 20035; x67. Geumcheon section, Geumncheon Formation, Sample GC-2.

Explanation of Plate I
(All upper views)

1-3. Streptognathodus sp.

1. DGKU 20021; x67. Tongri section, Manhang Formation, Sample TO-2.

2. DGKU 20022; x37. Ssarijae section, Manhang Formation, Sample SR-1.

3. DGKU 20023; x113. Ssarijae section, Manhang Formation, Sample SR-1.

4-5. Streptognathodus elegantulus Stauffer and Plummer, 1932.

4. DGKU 20024; x130. Simpori section, Geumcheon Formation, Sample SP-9(2).
5. DGKU 20025; x138. Hambaeksan section, Geurncheon Formation, Sample HB-9.
6-7. Neognathodus bothrops Memill, 1972.

6. DGKU 20026; x81. Ssarijac section, Manhang Formation, Sample SR-1.

7. DGKU 20027; x67. Yenanggol section, Manhang Formation, Sample YN-5.

8-9. Neognathodus medexultimus Merill, 1972,

8. DGKU 20028; x40. Tongri section, Manhang Formation, Sample TO-3.

9. DGKU 20029; x73. Hambacksan section, Geumcheon Formation, Sample HB-13.
10-13. Neognathodus roundyi (Gunnell, 1931).

10. DGKU 20030; x80. Hambaeksan section, Geumcheon Formation, Sample HB-7.
11. DGKU 20031; x80. Sinbeonji-II section, Geumcheon Formation, Sample SJ-2.
12. DGKU 20032; x64. Hambaeksan section, Geumcheon Formation, Sample HB-8.
13. DGKU 20033; x64. Yenanggol section, Geumcheon Formation, Sample YN-7.

14. Neognathodus dilatus (Stauffer and Plummer, 1932), DGKU 20034; x143. Simpori section, Geumcheon Formation,

Sample SP-9(2).
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Table 6. Conodonts of the Geumcheon Formation at the Sinbeonji-I and Sinbeonji-II sections in the Sinbeonji area.

Sinbeonji-I Sinbeonji-Il
Sample number SB-2  SB-3 SB4  SB-8 SJ-2 SJ-3 SJ-7 SI-8 SI-9 SJ-10

Sample weight (kg) 1.5 20 L5 24 25 1.7 2.7 2.1 1.8 19
Idiognathodus delicatus 8 9 1 2 7 4 2 2 5 6
Hindeodus minutus 1 1 1 1 1
Neognathodus medexultimus 1
Neognathodus roundyi 1 2 3
Streptognathodus sp. 5 1 3
Diplognathodus coloradoensis 1 2

Total 14 11 3 5 12 4 8 3 5 7

Table 7. Conodonts of the Geumcheon Formation at the Simpori section in the Simpori area.

Sample number SP-1 SP-2 SP-5 SP-7 SP-8 SP-9 SP-9(1) SP-9(2) SP-10 SP-10(1) SP-10(2) SP-10(3)

Sample weight (kg) 15 15 14 15 15 15 18 14 15 17 11 19
Idiognathodus delicatus 3 2 6 3 1 3 2 1 2 1 3
Diplognathodus edentulus 1 1 1
Hindeodus minutus 1
Neognathodus dilatus 1
Streptognathodus elegantulus 1

Total 4 2 7 3 2 1 3 5 1 3 1 3

Table 8. Zonal range of the conodonts of the Manhang and
Geumcheon Formations in the study area.

Zone Neognathodus
Taxa bothrops Zone

Neognathodus
roundyi Zone

Idiognathodus delicatus
Hindeodus minutus
Neognathodus bothrops
Neognathodus medexultimus —_—
Neognathodus roundyi
Neognathodus dilatus -
Diplognathodus coloradoensis
Diplognathodus edentulus
Streptognathodus elegantulus
Streptognathodus sp.
Gondolella bella —_

Streptognathodus cancellosus Zone®] TIRIETH(Ding
and Wan, 1990).

o
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Table 9. Corelation of the conodont biozones of this study with those of U.S.A. (after

Grayson et al., 1985).

This study U.S.A. (Texas)
Stage
& Neognathodus Neognathodus Idiognathodus Gondolella
N. roundyi G. magna
N. medexultimus G. bella
Desmoinesian N. roundyi

N. medexultimus .
N. medadultimus L delicatus G- lacvis
N. bothrops e ,

Atokan N. bothrops N. atokaensis L sp. “A G. gymma

3 Z Folrt Qb 1989; kRl - AARL
1999; °l<&4, 1992).

3 E
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