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Fig. ii Suspensorium and opercular series
(Right lateral view)

a. Orthrias tschaiyssuensis

b. Noemacheilus rupecola
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Fig. iii Adductor mandibulae and related structures

a. Noemacheilus denisoni

(Right lateral view)

b. Noemacheilus yarkandensis

above right lateral view
below left ventral view
below right medial view, right

half of lower jaw.
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Fig. iv Adductor mandibulae and related structures

(Right lateral view)

a. Noemacheilus gracilis

b. Noemacheilus stoliczski

c. Oronectes platycephalus
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Fig. v Adductor mandibulae and related structures

(Right lateral view)

a. Glaniopsis hanitschi

b. Gastromyzon baorneensis

c. Balitora brucei




AILAC PMXAP

LAC
HM TRUNK

Alp

A2

HM TRUNK
PHMXAP

HM TRUNK MX

ORIGIN A2

INT TENDON 3 Zmm

[S ™




Fig. vi Adductor mandibulae and related structures

(Right lateral view)

a. Ellopostoma

b. Vaillantellg flavofasciata
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Fig. vii Suspensorium and opercular series
(Right lateral view)

a. Misgurnus anguillicaudatus

b. Lespidocephalus annandali
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Fig. viii Adductor mandibulae and related structures
(Right lateral view)

8. Misgurnus fossilis

b. Misgurnus mizolepis

c. Misgurnus dabryanus
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Fig. ix Adductor mandibulae and related structures

(Right lateral view)

a. Acanthophthalmus semicinctus

b. Somileptes gongota
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Fig. x Adductor mandibulae and related structures

(Right lateral view)

a. Niwaella delicta

b. Acanthopsis choirorhynchus
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Fig. xi Adductor mandibulae and related structures

(Right lateral view)

a. Lepidocephalus guntea

b. Lepidocephalus annandali
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Fig. xii Adductor mandibulae and related structures

(Right lateral view)

a. Leptobotia pratti

b. Leptobotia fasciata

c. Leptobotia elongata
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Fig. xiii Adductor mandibulae and related structures

(Right lateral view)

a. Botia macracantha

b. Botia modesta

c. Botia superciliaris
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Fig. xiv Adductor mandibulase and related structures

(Right lateral view)

a. Barilius bendelisis

b. Abbottina rivularis

c. Pseudogobio esocinus
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Fig. xv Adductor mandibulae and related structures

(Right lateral view)

a. Gyrirmocheilus aymonieri

b. Psilorhynchus balitora

c. Catostomus catostomus
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Fig.

xXvi

Branching diagram showing preliminary
hypothesis of relationships of cobitoids

(excluding Ellopostoma and Vaillantella)

based on characters of the adductor

mandibulae and related structures.
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Fig. xvii Possible hypotheses of the phylogenetic

position of Ellopostaoma







Fig. xviii Diagrammatic figures illustrating production
of the INT division of the A1 ([Left lateral
view]

a. Misgurnus
b. Cobitis

c. Vaillantella

d. Hymenophysa

e. Lefua

a,by,c and e are redrawn from

Takahasi (1925)
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Fig. xix Possible hypotheses of the phylogenetic

position of Vaillantella.

C is the inmterpretation of Nalbant &

Banarescu (1977)
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Fig. xx Bramching diagram showing preliminary
hypothesis of the relationships of the
Cobitini based on characters of the

adductor mandibulae and related structures.
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Fig. xxi Scheme for the relationships of Botia

and Leptobotia proposed by Fang (1936)
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Fig. xxii Scheme for the relationships of Botia

proposed by Taki (1972)
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Fig. xxiii Table summarising the slaboration

of m. rostralis of Botini



MRMX MR MR’ MR’

LEPTOBOTIA PRATTL + +
LEPTOBOTIA FASCIATA + +
LEPTOBOTIA ELONGATA 2+(P76) + .+
BOTIA MACRACANTHA + +
BOTIA ALMORHAE + +(s) +(D) +(D)
BoTIA GETO + + +

PHY + +(s) +(s) +(D)
BOTIA BERDMOREI + +(s) +(s) +(D)
BOTIA MODESTA + +(3) +(D) +(L)
BOTIA ROBUSTA + + +
BOTIA SUPERCILIARIS + + +




Fig. xxiv Branching diagram showing preliminary
interpretation of the relationships of
the Botini based on characters of the

adductor mandibulae and related

structures.
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Fig. xxv Scheme for the relationships of the
Botini and the Cobitini proposed by

Nalbant [{1963)
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Fig. xxvi Branching diagram showing the hypothesis
of the relationships of cobitoid fishes -

based on characters of the adductor man-

dibulae and related structures, proposed

by Lauder (pers. comm.)
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Fig. xxvii External oral features (Ventral view)

a. Ellopostoma megalomycter

b. Bbhavania australis (from Hora &

Law, 1342)
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Fig.

xxviii

Ethmoid osteology of Ellopostoma

a. left lateral view
b. anterior view
c. dorsal view

d. ventral view
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Fig. xxix Braincase osteoclogy of Ellopostoma

a. ventral view
b. anterior view of posterior orbital

wall
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Fig.

XXX

Caudal skeleton (Left lateral view)

a. Ellopostoma

b. Noemacheilus botia

c. Parakneria witti

d. Jjuvenile Barilius bendelisis
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Fig. xxxi Ossification asscciated with V1-4 in

Ellopostoma

a. Left lateral view

b. Ventral view
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Fig.

xXxXXii

External oral features (Ventral

Vaillantella flavofasciata

Noemacheilus poonensis

Noemachei lus pulcher

Noemachei lus corica

Botia hymenophysa

view)






Fig. xxxiii ©Skull of Vaillantella

(Ventral view)
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Fig.xxxiv a. Pelvic skeleton of Vaillantella

(Dorsal view)

b. Caudal skeleton of Vaillantells

(Left lateral view)
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Fig. xxxv Ossification associated with V1-4 in

Vaillantella

a. Left lateral view

b. Ventral view
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Fig.

xXXVi

Suspensorium and opercular series in
noemacheilids (Right lateral view)

a. QOronectes platycephalus

b. Glaniopsis hanitschi

c. Ellopostoma

d. Vaillantella
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Fig.

xXxXxvii

Hyomandibula [(Right lateral view)

a. Botia macracantha

b. Barilius bendelisis

c. Suspensorium and opercular series

Botia modesta (Right lateral view
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Fig. xxxviii Lower jaw osteology (Left medial view)

a. Noemacheilus montanus

b. Lefua nikkonis

c. Ellopostoma

d. Vaillantella

e. Acanthopsis choirorhynchus

f. Lepidocephalus caudofurcatus

g. Lepidocephalus annandali

h. Botia berdmorei
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Fig.

xXXx1x

Upper jaw osteology (Right lateral

a. Noemacheilus strauchi

b. Noemacheilus rupecola

c. Vaillantella

d. Ellopastoma

e. Niwaella delicta

f. Acanthopsis choirorhynchus

g. Botia berdmorei

h. Gyrinocheilus aymonieri

view)
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Fig.

-

Kinethmoid bone (Posterior view)

b.

Noemachei lus fasciatus

Noemacheilus denisoni

Oronectes platycephalus

Noemacheilus nigromaculatus

Glaniopsis bhanitschi

Misgurnus anguillicaudatus

Acanthophthalmus semicinctus

Acanthopsis choirorhynchus

Leptobotia fasciata

Botia sidthimunki
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Fig. x.i Ethmoid osteology (Ventral view)

a. Sternopygus macurus [(from De la

Hoz and Chardon 1975]

b. Hypopygus lepturnus
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Fig. x.ii Table showing distribution of
preethmoid ossifications amongst

the rmoemacheilids
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Fig.

doiii

Ethmoprevomerine region and preethmoid

ossification.

Noemacheilus montanus (Ventral view)

Noemachei lus strauchi (Ventral view]

Gastromyzon borneensis (Left, dorsal

view, right, ventral view)

Homaloptera orthongoniata (Dorsal view)

Acanthopsis choirorhynchus

(Ventral view)

Abbottina rivularis {(Ventral view)

Catostomus catostaomus [(Ventral view)
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Fig. xLiv

Left palatine bone (Ventral

a. Lepidocephalus guntea

b. Somileptes gongota

c. Leptobotia fasciata

d. Botia macracantha

view)
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Fig.

xL v

Ethmoprevomerine region. Left, dorsal
right, ventral view.

a. Noemacheilus nigromaculatus

b. Noemacheilus montanus

c. Acanthophthalmus muraeniformis

d. Botia macracantha

view,
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Fig. . vi Diagrammatic figure showing the mobile
ethmoid characteristic of the Cobitini

(Right lateral view)
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Fig. xvii Branching diagram showing hypothesis
of relationship of cobitoids based on

athmoprevomerine characteristics.
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Fig. «dviii Right suborbital spine [(Right lateral view)

a. Lepidocephalus caudofurcatus

b. Niwaella delicta

c. Misgurnus anguillicaudatus
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Fig. xLix Right suborbital spine [Right lateral view)

a. Botia almorhae

b. Braincase socket for right suborbital

spine of Botia almorhae

c. Leptobotia elongata
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Fig. L Left lateral ethmoid in Noemacheilini
a. Superficial lachrymal pad in

Noemachei lus montanus

b. Lateral ethmoid in male

Noemacheilus botia

c. Lateral ethmoid in female

Noemacheilus botia
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Fig. Li Right lateral ethmoid of Psilorhynchus

a. Lateral view
b. Posterior view

c. Anterior view
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Fig. Lii

Orbitosphenoid bone (Ventral view)

bl

Oronectes platycephalus

Cobitis taenia

Botia modesta

Leptobotia fasciata

Psilorhynchus balitora - left,

. right )
ventral view;j3left lateral view)
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Fig. Liii Pterosphenoid bone

a. Noemacheilus corica (Ventral view right)

b. Noemacheilus strauchi

(Ventral view right)

c. Acanthopsis choirorhynchus

{Lateral view left])

d. Acanthophthalmus semicinctus

(Lateral view left])

e. Cobitis taenia bilineata

(Lateral view left)

f. Misgurnus anguillicaudatus

(Lateral view left]

g. Botia berdmorei (Ventral view right)
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Fig. Liv

Anterior trigeminal foramen (Ventral view,
right foramen)

a. Lefua nikkonis

b, Oronectes platycephalus

c. Acanthophthalmus muraeniformis

d. Lepidocephalus caudofurcatus

e. Acanthopsis choirorhynchus

f. Botia hymernophysa
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Fig. Lv Posterior braincase osteology of

Acanthopsis choirorhynchus (right lateral

view)
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Fig. Lvi Posterior braincase osteology (DOorsal view)

a. Noemacheilus yarkandensis

b. Lepidocephalus thermalis
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Fig. Lvii Posterior braincase osteoclogy

a. Leptobotia elongata (Dorsal view)

b. Botia berdmorei (Left dorsclateral view)
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Fig. Lviii Basioccipital osteology [Posterior view)

a. Ellopostoma

b. Catostomus (from Weisel, 1S60)
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Fig.

Lvix

Pharyngeal processes of the basioccipital
(Ventral view)

a. Noemacheilus montanus

b. Noemacheilus botia (Left, ventral view,

right, left lateral view)

C. Lepidocephalus caudofurcatus
d. Acanthopsis choirorhynchus
e. Somileptes gongota

f. Ssbanejewia aurata balconica
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Fig. Lx

Parasphenoid bone (Ventral view)

a. Noemacheilus montanus

b. Lefua nikkonis

c. Sabanejewia aurata balconica

d. Leptobotia fasciata

e. Botia hymenocophysa
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Fig. Lxi Right frontal and parietal bone

a. Noemacheilus montanus

b. Oronectes platycephalus

c. Noemachei lus strauchi

d. Ellopostoma

e. Vaillantells

F. Misgurnus anguillicaudatus

g. Lepidocephalus thermalis

h. Acanthopsis choirorhynchus

i. Somileptes gongota

j» Acanthophthalmus muraeniformis

k. Leptobotia fasciata

1. Botia almorhae

m. Botia berdmorei
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Fig. Lxii Posttemporal articulation

a. Ellopostoma (Dorsal view left)

b. Botia macracantha (Lateral view right)

c. Botia almorhae (Dorsal view left)
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Fig.

Lxiii

Right posttemporal - supracleithrum

a. Abaorichthus elongatus

b. Oronectes platycephalus

c. Lefua nikkonis

d. Lepidocephalus sp.
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Fig. Lxiv Left pectoral skeleton (Medial view)

a. Noemacheilus montanus

b. Glaniopsis hanitschi

c. Ellopostoma megalomycter
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Fig. Lxv Pectoral sksleton

a. Acanthopsis choirorhynchus (medial

view left)

b. Botia almorhae (lateral view right)
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Fig. Lxvi Pectoral skeleton

a. Lepidocephalus guntea (medial view right &9

b. Misgurnus anguillicaudatus (dorsal

view right fin articulation)

c. Acanthophthalmus semicinctus (dorsal

view right fin articulation)
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Fig. Lxvii

Right pelvic skeleton (Ventral

a. Orthrias tschaiyssuensis
b. Noemacheilus strauchi
c. Glaniopsis hanitschi

d. Homaloptera

e. Gastromyzon

f. Acanthophthalmus

g. Botia hymenophysa

view)
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Fig. Lxviii

Caudal skeleton (left lateral

b.

Noemachei lus denisoni

Oronectes platycephalus

Somileptes gongota

Lepidocephalus annandali

Leptobotia fasciata

Botia almorhae

view)
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Fig. Lxix Ossification associated with V1-4 in

Noemacheilus fasciata

a. Left lateral view

b. Ventral view
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Fig. Lxx Ossification asscciated with V1-4 in

Glaniopsis hanitschi

a. Left lateral view

b. Ventral view
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Fig. Lxxi Ossification associated with V1-4 in

Gastromyzon borneensis

a. Left lateral view

b. Ventral view
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Fig. Lxxii Ossification associated with V1-4 in

Homaloptera orthagoniata

a. Left lateral view

b. Ventral view
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Fig. Lxxiii Ossification associated with V1-4 in
Cobitini (Left lateral view)

a. Misgurnus anguillicaudatus

b. Lepidocephalus caudofurcatus

c. Somileptes gongota
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Fig. Lxxiv Ossification associated with V1-4 in

Leptobotia eslongata

a. Left lateral view

b. Ventral view
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Fig. Lxxv Ossification associated with V1-4 in

Botia hymenophysa

a. Left lateral view

b. Ventral view



ANTLATAP

P2D




Fig. Lxxvi Ossification associated with V1-4 in

Botia almorhae

a. Left lateral view

b. Ventral view



P4D

P2D

2mm

—
o



Fig. Lxxvii Ossification associated with V1-4 in

Saurogobio dabryi

a. Left lateral view

b. Ventral view
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Fig. Lxxviii Ossification associated with V1-4 in

Catostomus catostomus (Posterior view)
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Fig. Lxxix Ossification associated with V1-4 in

Gyrinocheilus aymonieri

a. Left lateral view

b. Ventral view






Fig. Lxxx Ossification associated with V1-4 in

Psilorhynchus balitora

a. Left lateral view

b. Ventral view
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Fig. Lxxxi Ossification associated with V1-4 in

Rhamphichthys rostratus

a. Left lateral view

b. Ventral view
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Fig. Lxxxii Branching diagram showing hypothesis of
cobitoid interrelationships based on
characters of ossification associated

with V1-4.
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Fig. Lxxxiii Sublingual ossification (Hypohyal region
in ventral view)

a. Noemacheilus botia

b. Ellopostoma

c. Homaloptera

d. Lepidocephalus annandali

e. Lepidocephalus guntea







Fig. Lxxxiv Hyoid skeleton [Ventral view)

a. Botia modesta

b. Botia almorhae
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Fig. Lxxxv

Basibranchial skeleton (Dorsal

a.

b.

Ellopostoma

Somileptes gongota

Acanthophthalmus

Botia modesta

view)






Fig. Lxxxvi

Branching diagram showing hypothesis of
relationship between cobitoids,

Catostomus and Gyrimnocheilus, based on

branchial characters, proposed by

Mayden (pers. comm.)
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Fig. Lxxxvii Left epibranchial skeleton [dorsal
lateral view])

a@. Noemacheilus yarkandensis

b. Ellopostoma

c. Somileptes gongota
d. Botia modesta
e. Catostomus catostomus

f. Gyrinocheilus aymonieri
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Fig. Lxxxviii Hypothesis of cobitoid relationships
based on branchial ontogeny characters

proposed by Nakajima (in press 1981)
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Fig. Lxxxix Left inferior pharyngeal borme (Dorsal view)

a. Noemachei lus montanus

b. Botia modesta

c. Lepidocephalus annandali

d. Vaillantella flavofasciata
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Fig. xC Photograph of electron microscope appearance
of surface of barbel of Misgurnus

angul 1icaudatus







Fig.

xCi

Branching diagram showing hypotheses of
rosmacheilid phylogeny based on the

characters discussed on p.332-6of this

thesis.
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Fig. xCii Branching diagram showing hypotheses of
cobitine phylogeny based on the characters

discussed on p.336-3 of this thesis.
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Fig. xCiii Bramching diagram showing hypotheses of
botine phylogeny based on the characters

discussed on p.340-2 of this thesis.
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Fig. xCiv Superimposition of current-day geographical

distributions on hypotheses of relationship

of: -
a. noemacheilids
b. cobitines

cC. botines.
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