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Table 1. List of materials for pharyngeal elements analysis of Korean bitterlings

No. of Range of
Species River and locality speciemens  total length
examined (mm)
Acheilognathus lanceolata R. Kum, Taechong-reservoir 6 67.30-87.00

Munui-myon, Chongwon-gun
Chungchongbuk-do.
A. limbata R. Nakdong, Namgye-reservoir, 10 79.60-83.45
Hwasan-ri, Sudong-myon,
Hamyang-gun, Kyongsangnam-do
R. Somjin, Kyeso-ri, 7 66, 05-80, 60
Maryong-myon, Chinan-gun
Chollabuk-do
A. signifer R. Imjin, Kimhwa namdae-River 6 57.20-68.65
Wasu-ri, Kimhwa-up
Cholwon-gun, Kangwon-do
R. Namhan, Hungjang-River 9 58.45-73.75
Paikokpo-ri, Pyongchang-myon,
Pyongchang-gun, Kangwon-do

A. yamatsutae R. Pukhan, Anbo-ri, 7 63.75-82.60
So-myon, Chunsong-gun,
Kangwon-do

A. rhombea R. Imjin, Hantan-River, 8 71.55-76.45

Kwanu-ri, Cholwon-up,
Cholwon-gun, Kangwon-do

Acanthovhodeus asmussi  R. Yongam, Tokjin-ri, 13 61.35-105.00
Tokjin-myon, Yongam-gun
Chollanam-do

Acan. gracilis A waterway, Ondok-ri, 6 61.55-82.45
Haso-myon, Puan-gun
Chollabuk-do

Rhodeus suigensis R. Anson, Nae-ri, 8 42.15-49.15
Taedok-myon, Ansong-gun,
Kyonggi-do



BEE A FERAEY HEER

R. Palan, Palan-ri,
Hyangnam-myon, Hwasong-gun,

Kyonggi-do
R. ocellatus R.

Ansong, Nae-ri,

Taedok-myon, Ansong-gun,

Kyonggi-do

R. Palan, Palan-ri,
Hyangnam-myon, Hwasong-gun

Kyonggi-do
R. uyekii R.

Ansong, Nae-ri,

Taegok-myon, Ansong-gun,

Kyonggi-do

R. Nakdong, Topyong-ri
Ibang-myon, Changyong-gun,
Kyongsangnam-do

10 34.95-40.25
B 47.00-50.05
10 46.85-53.50
7 43.90-52.75
7 41.90-38.25
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Fig. 1 Pharyngeal and masticatiory processes

of the basio-ccipital bone in bitterlings. A,
Acheilognathus lanceolata. B, A. Uimbatus.
C, A. signifer D. Rhodeus uyekii. E, R.
ocellatus F, R. suigensis G,A. yamatsutae
H, A. rhombea 1, Acanthorhodeus asmussi
J, Acan. gracilis A-D. Group I, is the ant-
erior part of the masticatory process
is relatively underdeveloped and E-J, Gr-
oup II, the anterior part of the process is
relatively deeloped. Scales indicate lmm.
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Fig. 2 Reduced(A-B)and relatively developed

occlusal grooves(C-D) in bitterlings.

A.many serrated tubercles are arranged
on the outside occlusal margin. B, a few
serrated tubercles are arranged on the
outside occlusal margin. C, a half of the
occlusal surface consists the occlusal
grooves formed connecting with each
serrated tubercles. E, the body of the
occlusal surface consists the occlusal
grooves formed connecting with each
serrated tubercles.
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Fig. 3 Pharyngeal teeth of bitterlings belonging to Group 1.
A, Acheilognathus lanceolatn. B, A. limbatus. C, A signifer. Scales indicate 200um.

Fig. 4 Pharyngeal teeth of bitterlings belonging to Type A®
A, Rhodeus swigensis. B, R. ocellatus C, R. uyekii Scales indicate 200zm

Fig. 5 Pharyngeal teeth of bitterlings belonging to Subtype c.
A, Acheiloganthus yamatsutae(the chewing area of the first tooth is relatively underdeveoped). B, A.
syamalbsutze(the chewing area of the first tooth is relativelt developed). C, A. rhombeq. Scales indicate
200m.

Ao ale (Fig.5 A~C)7h, #EY ML AV @moa: Zyxalel sha gzl
(Fig.6 A, B)7} &% BEH=Y
Kobayashi and Maeda(1961) = HAZE H2%, 233, 354354 = 38 Wigs)
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Fig. 6 Pharyngeal teeth of bitterlings belonging to Subtype d.
A, Acanthorhodeus asmussi. B, Acan. gracilis Scales indicate 200xm.
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Table 2. Relationship between three pharyngeal elements and classification among Korean and
Japanese bitterlings

Classification Developmental degree of pharyngeal elements
Anterior part of occlusal grooves on | Chewing area on . A
GrouP Type Subtype masticatory process pharyngeal teeth the first tooth Species and subspecies
Achetlognathus lanceolata
A. limbatus from Japan*
I underdeveloped A. limbatus from Korea*

underdeveloped | A. signifer
reduced Tanakia tanago

Rhodeus wyekii

. Suigensis
. atremius

R
R
A R. ocellatus from Korea
R. ocellatus smithii
R

relatively . ocellatus ocellatus from Japan

developed | Acheilognathus tabira tabira

. tabira subsp.(a)

. tabira subsp.(b)

melamogaster (= moriokae)***

II c developed

. vhombea from Korea

B developed
d well

. vhombea from Japan
. cyanostigma

e e oo o

. longipinnis
developed | Pseudoperilampus typus
Acanthorhodeus asmussi
Acan. gracilis

* Two forms should be separated at species level (Suzuki and Jeon, 1988)
* % The species included in group I and the species included in type B are classified to genus Tanakia and
genus Acheilognathus, respectively (Arai and Akai, 1988).
* % % A melanogaster is a senior synonym of A. moriokae (Arai and Akai, 1988).

=g, Wuet al (1964) 2 322l Acan. macropterus Bleeker?] B o2 th2gl o
Kim(1982) 2 Acan. chankaensis= 7}A =129 B Aolaba obEn ek, ol 7o &
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3 oHSuzuki unpublished data)x R. lighti®] "A#EYS #1890l 9  Acan. chankaensis 2t
Acan. macropterus® REHE T AT FRE/AA A BEs] UL @Sy ), o
AE |EE A R AAlEol, TR, gAY gEigRe 4 —xdd, oeba
ol & fEE BN B LEn A=,
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Pharyngeal Teeth and Masticatory Process of the Basioccipital Bone in Korean

Bitterlings (Teleostomi : Cyprinidae)
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Hayama, Kana-gawa 240-01, Japan ;
* Department of Biology, College of Natural Science, Sang Myung Women’s University,
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The pharyngeal teeth and the masticatory process of the basioccipital bone were
compared in ten species of Korean bitterlings, Three species, Acheilognathus
lanceolata, A. lUmbatus, A. signifer and Rhodeus ocellatus, which are characterized by
the absence of serrations on the side of the pharyngeal teeth, are found to have
reduced occlusal grooves on the outside of occlusal margin, Among Korean
bitterlings, differences are found in the developmental degrees of the anterior part of
the masticatory process, the grooves on the occlusal surface and the chewing area on
the pharyngeal first tooth, The occlusal grooves in herbivorous speies are considered
to be more developed than those in omnivorous species, Considering these findings,
the combination of developmental degrees in the three pharyngeal elements suggests
generally the phylogenetic relationships among the Korean bitterlings,



