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Comparative analysis of intermuscular bones in lower teleosts
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Abstract ; The comparative analysis on number, morphology, and distribution of intermuscular bones in
lower teleosts nonacanthomorph such as Osteoglossomorpha, Elopomorpha, Clupeomorpha, Ostariophysi,
was conducted. Pike eels ( Muraenesox cinereus), estuarine tapertail anchovies ( Coilia ectenes) yellow
catfish ( Pelteobagrus fulvidraco) and arowanas ( Osteoglossum bicirrhosum) owned 409, 221, 70 and 8
intermuscular bones, respectively. The numbers of intermuscular bones in the fishes of Cyprinidae fell down

on the range from 99 to 133. The morphology of intermuscular bones here was classified into seven types

i %8 H 3 :2007-03-13

HRYG E : TR EER E T H (06dj14003) ; R HZEE MM H (062265) ; BT HZE A ¥ PR E (Y1101) ; BiEK=EX
¥R RIES

fE&Efr: BET-(1967 - ), 5B, WL A, BB, ABAEYEMIFEESSE L, E-mail:kyc@1s0578. net

BI{ER M % J§ , E-mail ; blbao @ shfu. edu. cn



662 K =¥ R 31%

based on the bone complexity. From Osteoglossomorpha to Ostariophysi, the bones were evolved from
simple type to various complexity types, then, retrogressed to simple types. Arowanas only owned simplest
“I”-type epineurals, another type one-end-bifork epineurals was found in pike eel, meanwhile several
simple-type epipleurals appeared. In herrings ( Tenualosa reevesii) and estuarine tapertail anchovies ( Coilia
ectenes ) , a little more complexity epineurals like one-end-multifork type were found. As to Xenocypridini
and Cyprinidae, most complexity type tree type was evolved. From Leuciscini, the epineurals initially
retrogressed to a little simple type, finally to Siluriformes, the epineurals totally was disappeared, and the
epipleurals also retrogressed to most simple type. Comparing with epineurals, the epipleurals emerged a
little later, and formed a litter simpler. The complexity degree of various epineurals with rostrocaudal
arrangment decreased gradually. However, the decreasing trend of the complexity degree of epipleurals was
not evident. On the whole, Consideration taken together with lower teleostean phyologenetic relation, the
morphology and arrangement of intermuscular bones, two paths of intermuscular bone evolution in

[13

Cyprinidae were postulated. One is from “I” type (no-fork type) to “ N” type (one-end-unequal-bifork
type) , then to “Y” type (one-end-equal-bifork type), finally to one-end-mutifork type, another is from
“I” type to “ N” type, then to “Y” type, then to two-end-bifork type, then to two-end-mutifork type,

finally to tree type. The research results provided here will help us to understand the evolution of

intermuscular bones.
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Tab.1 Amount of intermuscular bones (IB) in various lower teleosts in this research

% K em EMPEEHE AWIEEHEE FHIREHE FHLEER/ ST a2
fish . standard length amount of IB amount of IB average amount average amount of taxonomic
S1 species (cm) in left side in right side of IB IB each somite affiliation
B BEERAES
Beg L 26.6 35 35 70 0.240 A
1 70.9 210 203 BEEESME
B 70.0 197 208 409 0-925 iy o
1 24.3 67 66
w2 23.7 72 72 143 0.741 ﬁw‘%&fw H
3 24.6 78 74
1 21.2 113 108 221 0.786 B B EQW H
28
1 14. 60 49 49
Mg 2 14.00 50 49 100 0.606 %@?ﬂifﬁﬁf H
3 15.00 50 52 H
1 21.4 46 47
w2 21.7 50 51 99 0.638 REREREPR
3 21.5 47 53 HERLEE R
1 31.2 62 62
B2 31.1 61 62 123 0.752 %ﬁﬁ gﬁ%ﬁ H
3 31.0 62 61
1 30.4 57 59
%2 30.5 57 59 115 0.715 %giﬁ ﬁiﬁiz H
3 30.3 57 57
1 31.2 65 64 -
AR R e B
s as & 6 1 0748 SR8 T
1 38.7 62 62 .
2 38.4 57 58 117 0. 659 Eg - YoN=k LhiAS
B 3 38.2 56 57 RIS £ A
1 20.20 63 60
Bag 2 17.30 61 61 124 0.689 ﬁgg‘ gﬂ%ﬁ H
3 19.10 63 65
1 11.37 57 56
s 2 11.8 50 49 108 0.59 %@g‘%ﬁﬁﬂﬂ A
3 12.0 51 60
_ 1 20.10 41 42
éﬁg 2 18.45 39 44 81 0.544 %gh‘é giﬁﬁ H
H 3 20.05 40 36 H
1 21.30 4 4
3 15.60 4 4 -

R HALE % R [6 -7 ]

Notes ; Taxonomic affiliation based on references[6 —7 ]
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Fig.1 Various types of intermuscular bones in lower teleosts in this research
L“T"JE; 2. b"JE; 3. “Y"JB; 4. — B XE; 5. MBI XIE; 6. BmE X E; 7. MEE
1. “I” type ( no-fork type); 2. “ p” type ( one-end-unequal-bifork type); 3. “Y” type (one-end-equal-bifork type); 4. One-end-
multifork type; 5. Two-end-bifork type; 6. Two-end-multifork type; 7. Tree type
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Tab.2 The numbers of various types of intermuscular bones (IB) counted in left side of fish body

B AEARRANLIES$ B amounts of various types of IB

g NG =gl

LINER=g=8 /4

o oty UF CNE YR —WEXE RRRAE RWHEXE MR o

species * epipleurals I k Y or}e-end- t.wo-end- tvs{o-end- tree of IB
type type type multifork type bifork type multifork type type

WAEEHE BES /M 35 0 0 0 0 0 0 35
s /Ng 0 0 0 0 0 0 0 0
BES /M 3 3 97 0 0 0 0 103
B8 s /Ng 27 5 62 0 0 0 0 94
BES /M 7 14 7 10 0 0 0 38
B s /Ng 6 8 10 6 0 0 0 30
BES /M 11 13 30 4 0 0 0 58
15t s /Ng 8 18 29 0 0 0 0 55
WG & BES /M 2 0 2 14 4 12 0 34
= WENE 4 7 1 1 1 0 16
BES /M 0 15 3 2 2 1 32
s s /Ng 10 0 4 0 0 0 0 14
BES /M 14 0 16 0 4 3 2 39
B s /Ng 11 0 11 0 0 0 0 22
BES /M 10 1 12 0 11 3 1 38
Qﬁ s /Ng 12 0 8 0 1 0 0 21
BES /M 11 1 24 0 2 1 1 40
Ak s /Ng 12 0 11 0 1 0 0 24
BES /M 10 0 16 0 4 10 0 40
Ee s /Ng 9 1 8 0 2 2 0 22
BES /M 12 9 14 1 4 0 0 40
ik s /Ng 14 5 4 0 0 0 0 23
s BES /M 20 17 6 0 0 0 0 43
st s /Ng 10 1 3 0 0 0 0 14
s BES /M 5 6 12 5 0 0 0 28
s /Ng 7 1 4 0 0 0 0 12
BES /M 0 0 0 0 0 0 0 0
L s /Ng 4 0 0 0 0 0 0 4

E: = DLEAPE 1 BIESRMKAR,

Notes: = one of individuals as species representation
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BUFERL IR 35 DAL BILIEPRE o A TP AR

B SNEES /MR HRE , AT JE , £
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Tab.3 The distribution of various intermuscular bones in left side of fish body in this research

BB A BN LE B 27 distribution of various types of IB in left side

mkt HUEEHE

—WEXE FWASXE FmEXE MEE

ﬁsh e ineumls/ “yrr “ ” “ ’”
species * eI;ipl eurals “13 %e « ’\’:, %e « Yl: %e one-end- two-end- two-end- tree
P P P P multifork type bifork type multifork type type
SUR BES /N 1-~35
BEAE  KENE
BEE /NG 10 ~11,13 110 ~ 112 12,14 ~109
e 8 ~29,31 30,32,36 ~38
JEL ’ ’ -~ ’ ’ ’
WSR3 35 39 97~101 40 ~96
" BEE/NE 24,39 ~44 26 ~38,43 18 ~23,25 8~17
KE/NE 36,38 ~42 28 ~35 19 ~27,37 13 ~18
BEE /NG 59 ~69 46 ~ 58 16 ~45 12~15
15t KE/NE  39,46,50 ~55 30 ~38,40 ~45, 1~29
47 ~49
5~7,10,12,
BEE /NG 35 ~36 4,13 2-3,9,11,16, 31-~34 14 ~15,
20 ~26,28 ~29
WA 17 ~19,27,30
20,22 ~24,27
S ~ —~ ’ ’ ’
KE/NE 18 ~19 28 ~31 39 .33 26 21 25
4~5,12~13
,El, ~ ’ ’ ~ ~ ~
. BEE /NE 3,27 ~34 1o w26 9-~11 14~15 7~8 6
KE /N 18,23 ~31 19 ~22
6~7,28~38 10 ~15,17
JEL ’ ’ ’ ’ -~ -~ -~
. BEE /NE 10 1997 8~9,16,18 3~5 1~2
14,25 ~32 15 ~21,22 ~24
JEL ’ ’ ’ ’
BS/ME 34~35 33
8~9,18 ~26 2,7,10 ~17
JEL - ’ ’ L) ’ -
. BEE /NE 27 ~35,37 5 38 36 3~4,6 1
KE/NE 16,24 ~33,36 17 ~23,35 1
2,7~10,12 ~29
JEL -~ -~ ’ ’ ’
—— B /Mg 3~5,31~38 39 20 11,41 6 1
KE/ME 15,26 ~35,38 16 ~ 25,37 36
14,16 ~20 4~8,10~13
JEL -~ ’ ’ -~ ’ ’
va B /NG 3,32~39,42 23 ~31.40 9, 21 ~22,41 15
KEE 21 ~24,32 ~34, 20 25 ~29,3, 30 41 30 - 40
H 37 ~38 35 ~36 ’
3~5,29 24 ~28,30
JEL ’ ’ ’ ’ -~ -~
e BEE /NE 31 38 30 41 - 42 10 ~23 40 6~9
KEAE 20 ~21,28, 22 ~23,29, 04 -97
N 30 ~39,42 40 ~ 41
11~16,28, 2~10,17~22
JEL ’ ’ ’ ’ -~
- BEE /NE 39 a4 30 31 23 ~27,29
BKE/NE 30 ~35,37~40 36 27 ~29
P— BEE /NG 2,27~30 7~8,21,24~26 10 ~20,23 3~6,9
WEARTE e g 17,25 ~30 19 20 ~23
S /NE
bt h:e

KB NE 8~11

E: = DLEPH 1 BRIESRMKAR

Notes: = one of individuals as species representation
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