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Tab. | Number of Chinese noemacheiline species with air-bladder bearing a free posterior portion

TEEERRE
=24 by # Number of species with air-
Genera Numbet of species bladder bearing a free

posterior portion

BB  Paranemachilus Zhu 1 1
INGBIE  Micronemacheilus Rendahl 1 1
=M E Yunnanilus Nichols 5 5
it 8 B Lefua Herzenstein 1 [
& B B Oreonectes Giinther 2 2
5B Orthrias Jordan er Fowler 3 2
Bl 8% B Paracobitis Blecker 5 0
4% B B Noemacheilus Hasselt 1% 0
W Bk B Oreias Sauvage 1 0
EEE Triplophysa Rendahl 43 17
HEHE Hedinichthys Rendahl 3 0
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2mm

BH1 WhERseEREE (b) firgeE () JEEH (A, B, C) MWER (D, E)
Fig. 1 bony capsule (b) and free portion (f) of air-bladder of Triplophysa scleroptera, ventral

A, D. &K% 20.5 2% (20.5 mm in body length); B, E. 4k 33.52% (33.5mm in body
length); C. #1362 (136 mm in body length)s; cla. #{RE (claustrum); na4. FHPUHE
5 (fourth neural arch); nc. S48 (neural complex); sca. FHRE (scaphivm); tri, =
B (tripus); tpd2. F_HFHE2er7%5 5% (horizontal process of the 2nd vertebra or dorsal
branch of transverse process of the 2nd vertebra); tpd4. BIOHEHEAE (horizontal
process of the 4th vertebra or dorsal rib of transverse process of the 4th vertebra); tpvZ. 5§
Z“HBBEWNEX (descending process of the Zod vertebra or ventral branch of transverse
process of the 2nd vertebra); tpvd. SEPOMEBHEZRIBER)  (descending process of the 4th
vertebra or pleural rib of transverse process of the 4th vertebra)
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WAHGEH, B 29 MHALHE RENEREEZ(IHRGETAS 8L & RERER
WEEE, HETEEY) & 1. EEMT/EZE(GRAH/NREE )RR W, Bl B R Eo

B2 OTRE S RSEME

Fig, 2 bony capsule and free portion of airbladder of uncovered pattern

A. WEI (lateral view), B, BEEM (ventral view): ZERI/NGKEX Micronemacheilus pulchers
C. EM (lateral view), D, BE M (ventral view): Ju#k Lefua costatas E. BEHEX (ventral
view), F. JGHEM (posterior view): 3LUSEK Oreonmectes platycephalusy G. WETMEINL (ventral
view): BiBtS&Bk Paranemachilus genilepis H. BEM (ventral view): BEWZFEHK Yunnanilus

‘nigromaculatus

BREERHFE_NEHEENRI S SR, BXRMEENAEREGEREH
P AR—0ssan - So b RAVEB TER S R (Triplophysa scleroptera (Herzenstein)) R
AEBERBR(EERENENBEREE (B 1), MPFIUER#EENAIRSSERRE
R TE o 58 B U R 43 A W I S(H D BIRA B B RKFRATER);
BB AERER (93RO EEEFRAERFI TR, FoHEH
R SRR 4 B A E R R AUAT 5 BT B B, FUMBEERN T ERE®
B, 'ERIRT FERFEREMILAYAT S G4, BB REIERMNEE, EARK 20.5 ZRHED

1) B ARTETHEESNRMINEHREEE—ORLMPIE, XE & Ramaswamit® §1 Sawadat”],
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®,BREENY HREREE VT NARRESE, RES _NENERNT, B3
B R R BV EER B R B, POV MIRES (B 1. A, D)o KR 3352XK
PLESSAR, BRI RS — M B W SRS T M B 1 B IR R R B AR 7R RS0 , R B2
CAREYE, EUR)5EEEA N L(EL: B, E)o RENBRERETLEEES, KK .
R ga/INE 1: C)o M T. scleroprera Gitk REVHIE—, Wi EIEHHEE ¥ THR
WS Alexander™ F1 Sawada™ HIFIHH R 5 RS PR B RO AER & 8o

—RFEHBEERNTE RS OSSR T R E M. RELM (Lfue
costata (Kessler)) #3879 RE LTI — Mok B3RP MR BRI REALER, FiE
T. scleroptera gtk WEIR K OLAEE , (BT B AR EZ L EFEN.

D

R e s

3 HERNESREENEEEW A—G,L UEHR H, J. GbHIR =5 =k scale line: 5 mm)
Fig., 3 bony capsule and free portion of air-bladder of covered pattern. ventral view
A—G.,I lateral view H, J.

A, BREBRBET riplophysa (Triplophysa) tibetana; B. KB EEMT, (T.) tenuis; C. ER

BEW T. (T.) hutjertjuensiss D. BB W, Noemacheilus fasciolatus; E. ¥F EEH T.

(T.) pappenkhesmis F. BRIF EEEB T. (T.) markehenensis; G, H, H/RFEMKM Hedinic-
hdhys yarkandensis yarkandensisy 1, ). kBB T. (Qinghaichthys) alticeps,
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(—) RERERHE L U MHNTEHSREROER, TSRO TFRIE.
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TR, WETEB® (B 2),

2. HAR BB OEMY RS R NN 5, TS B E  (B 3).
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(1) $ATH BREBEAEA,NENEEXARKKN 24—69%, HEHRK
BB R B R ARARNEER> o

(2) BAUE BREEEA, IENEERAURKRD 8.1—11.6%, HRBKF
BAMEREELRARNEEE2E (B 3: G—1,

(=) #HEENNEEP.KEEETAEIEZOERL, eEESHANERNHAZTR.
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W REE R NG TR ML, Kk, g MEMRERE— g (B 3
D, E),
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METR, RERBUAEKHE HEE T AT R AMRA R, 7AH
JB V/INGRERUR 2 kTR I Rk R BB D4 T B L L R 0 AR R B AR R, AR KR
5 EU R T i 75 8 B IR ( Qinghaichthys Zho) BT A WAL, HRHBHEUR, 8
D5 T, B T R D0 T R A 4 S 28 B v [ kIR A b 05 KR R R A3 R R O U TS,
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1. &MURAREEN TEEMZHERTRAK(DELRIHENESR EERRT
i, BMBRERNT BB/ IS MRS SRR R &R B EE A T LR
RS RER RS REMERER, AW, I ERE 2K, Bl —FWRE —HEN
B, H AR BN, B MEE —RENER TR, B A8 AKTIAH &
BB REREATRATEE b X6 LS VRE VR B SRR — Bk, BERT
SLIG 75 5 R BUBREE , DUE N T7E S FIG BR A BR Ay A iE o 75 TR BN AN SR U5 1 W2 87
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B SR IR Y, BTSSR /AL b 5 B TR SR ply O B T B

RS RS R R R, B RN RS, SUEN R R RS,
HANER, HEHEREWERERS, SIEBESRNESKOIRED, MEFR/N
%8 (Micronemacheilus pulcher) HE4E#/KRIA KBIMIIRBEcD b T B A0MitE), X nigss
S5 (Paranemachilus genilepis) HIEFIETHZ PHIE KRB

B H RS R SRR R A ER AT BARNBR AR, SIEELTR
TR, E R % ERBE R 8B R0 F0h, RA R G =B R R
B —/NBE, ARSI, B TL N B AE T BRI b B B S B i > &L, FEZE T 3K
BEY. HEHHRSBEMX— “&” AB—LNALEED, LPLEEEHANE
o

EH ARG REEA R, FS R R 5 R 0 — i A0 48R T s
B LENE RIEREE e 5 TR R £ 20 A i 1 1 20 T s B R AR I, b i o
SRR LA TRAREH, ENWESHIRRH O “&” A8 —LWAEEo
ARG 3 AE 2 R R CEL R 0 LR B B s R ) 28, B0 I B B T B0 o, o B
BF#Ko MERERRB (Triplophysa scleroprera) 19 515 H 18 WAL # VBB i,
KEMEER (T. dalsica) i BAEEERRAGERAK S SER (T. renuis) WMBER
B AT RS, R T R IE, R AR TR MR RS, RIETEHEARK
1K R LIRS R o

2. Hora™41 jA2%, &kt s h A R A BB 0L, HESREI1EREA#K
ik R EE BB MR AE RS0, Zugmayer™ UHASE BRHREAAER,

SRR £ 3 h, FLB R T R 3, I B R, X e R BB TG KA
Hora FR#8EUFI KRR T & EMBN—FE, BIIMER = HE N RE KK SR 250
H R R A NI o |

BRAVER, — /S E BRRNFE, MDA RS (T. markehenensis) FIF ki gk
(Orconectes platycephalus) %5 HEIE = B ok H Bk , B ERE DA B 19J5 A B G E 3 , R B
HESBLHEY (B3 F), SIHENTELERARKE RIIXAR, —k
R R B A — M NOE, H RS A B R EER SN EEE, HEEIHME
TEGRAE KA W kBRI (T. (0.) alriceps) i BFEH ¥ W1 F 3 FE 1 8 08
WS IR (T. (0.) chondrostoma) 1 BALEBEF IS AR, MR SEFRR Bk (Hedinich-
thys yarkandensis yarkandensis) W B IEEE AR K B B M T 30 O AR JE R IR (K 80
#(H. yarkandensis macropteras) #i BAEIETEH  AF SRS, SIIGEN SN B
K , A 7 b 3 6 BT 2 1 R R th U B K, R A L R, B TR R B A R 2
RELWEELRDOR —EREHEY L, BEEE, OHEERIR/RBHIO&Y
RS (T. vinata (Heckel)), BTS20 MURTE » oI B 1 R RS BEA B — A2,
60 BT 3 11 B R R 0 O R B — A B, ML/ SR (H R 3Rk 1,

G BRI, — 5 TR B AL Bk TR B h AR FE I 2 A RN 36, e T o A B A 7%
G SRR 53— TR B R AN A T 3B LA, mTEM#AKhE
ELHREAEMAEHER K. BRKE —FENILEMNEE S H%x, LR R X
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BOMEBEMBEABR KPR N LRARDIFT, EEZEROFMAR, ENRABX
B Z 7 ORE M KRR ATLL, S BE R RIB AV E = BOR v R0, R IR HY
BREATERREN.
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E BAIN—E8a FEE LEREEE, XR AT e R T L H R aE
%) ARBREFEEHKRER KK, MEFRSEOSBER, 5B T ARKEHZAR
AL, FERSERE T RANER , KBS &R, At ZEEE (s
AREGFRX TR B RFHHB S HROBRE ST R"), RBBARNER, DK
RS AL &, XER NS FS R R X R — 2 LB R 2RISR
HhEREEBT RN, RERNBEEH KT, ENTHEEIMREERENGEEZ, &
TEERBEARPHIIEEBRNEZRCOFTEERTRYERT, RS RHKES
AR B T K BRIR R 2 S AR IR B AR R 1T & RS R 55 — Fh R K AL,

3LAMUMARNERERES R THNEXER R, BREXBE(LELREEY
REEE) M RBUERFER-, RITRE TREFNSMEHLRE %
AR =, B T B TR B T B LR 00 W B Sh , RUR BLAG 7 B s R KB H B
AEZEFREBZIN; WEREE, BN, AEEZREILF SR EEOER .
EENBENARMZME, BE2E EERNANIR A, RA—#iNE, SRHERSTA
INTTEEATE, RAE DEF N HEET, a4 HAANEML, BE L higEE
Fo R, N TR REFRENFESTNESHEN AR R4 ABRRTE
RAEEN, RN ERARRERHE, 3T — kU, WHE B WRE . & —ERND
KEXo
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A COMPARATIVE STUDY ON THE AIR-BLADDER AND ITS
BONY CAPSULE OF NOEMACHEILINE FISHES
(COBITIDAE) IN CHINA

Zhu Songquan

(Nanjing Geographical Institute, Academia Sinica)

Abstract

The present paper deals with the results of a comparative study on the air-blad-
ders and their bony capsules of Noemacheiline fiushes collected from China. 84 species
and subspecies of 11 genera were observed.

According to the degree of completeness of the posterior wall, the bony capsules
may be divided into two patterns: 1, the uncovered pattern and 2, the covered pattern.
The latter may further be divided into 2 subpaltterns. normal-shaped and well-expaunded.
The uncovered pattern is more primitive than the covered pattern. On the basis of the
developmental degree of the posterior vesicles, the air-bladders are also divided into 2
patterns: the double-vesicular pattern and the single-vesicular pattern.

The posterior vesicle of the air-bladder is large and free in the abdominal cavity in
some species. This vesicle is primary structure, not a secondary acquisition.

The different patterns df the bony capsule and the degree of development as well
ag the different forms of the air-bladder have general phylogenetic significance.

In this paper the relations between the different patterns of the air<bladder and
the environmental adaption are also discussed.

Key words bony capsule, air bladder, noemacheiline fishes phylogetic significance



