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Figure 1. Geographical distribution of the family Ariidae.
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Figure Io. Posterolateral- view of the neurocranium in "Arius" arius (RHS, 190mn SL) '
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Figure 22. The lachrimal of various Australo-Papuan ariids (front of
body indicated by an arrow) . A: ?tAriusrr (Cochlefelis)
spatula, l43mm SL; B: "å". (C.) danielsi, 139mm SL; C: "å".
species 4, IOSmm SL¡ D: "N'. macrorhynchus, 300mm SL¡
E: Genus I nella, 149mm SL; F: Nedystoma novaeguineae, l50mm
sL.
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Figure 26. I'{esial view (LHS) of srspensorium in Australo-Papuan ariids.
A: "Arius " (Cochlefetis) spatula , l43mm SL; B: NedYstoma
dayi, l58m¡n SL; C: Cinetodus carinatus, 122mm SL; D: Genus
I neLla, l49mm SL
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Figure 39. Indivi<lual caudal vertebrae from several ariid sPecies.
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A

Figure 51. swimbladder of Nedystoma ôayi, l58mn SL: A) ventral aspect;
B) internal view, one longitudinal section.

û



A

B

Figure 52. Swimbladder of rtAriusrr species 7, 237run SL:
aspectt B) internal view, one longitudinal

A) ventral
section.

f



A

B

Figure 53. Swirnbladder of Genus 1-pgtystapþyIgdon' 16orÛn SL specimen:

A) ventral aspecr; B)-ñfãrnãffier, one longitudinal
section. Arrow indicÑes scalloping'
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A

B

Figure 54. Swinbtadder of Genus I a Ieuron, I62mm SL sPecimen:
A) ventral aspectt B) internal v ew

section. Arrow indicEtes scalloping-
, one longitudinal
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B

Fiqure 55. Swimbladder of "Arius" (Hemiarius) species 5, I88nun SL
specimen: A) ventral aspect (x I.5); B) internal view,
RHS section (x 2) (outer waLl cut through).



Fiqure 56. Thickened pads of epitheliaf tissue on inner
ventral rays in sexually illatuïe "Arius" midgleyi
(gonadat sta,ge VT; Lake Argyle, ü74, Octr:ber 1987) '
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Variation in paiatal dental arrangement in "Arius-" {gTustigrrius
solidus¡ A) I85mm SL specimen; B) SOmm SL¡ C) lOlmm SL;

ó-_) rr¿ro sr,, E) r55¡nm sL; F) 23omm sL; G) r95mrn sL;

H) 146mm SL¡ I) I54mm SL; J) 26Omm SL; K) 270mm SL;

t) 247mm SL (dotted line indicates margin of tooth plate) '

Figure 57.
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Fígure 58 t)ost-erior face of first qill arch c¡f juvenile
specimens c,f "Arius" f eptaspis (LI1.5),with nn
posterior rak'ers and "Arius" graeffei (RH"S)

with posterior: rakers,



Figure 59.

are f ixecl to the Ìrone, distal 1.o the autoc-fenous

tooth ¡ratches.
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leth

40Omm SL. Many
and sr.lft- r¡illose

f ¿rk

C

Figure 60. Palate of Genus f nella broodinq ma1e, est.
teehh have been sileã-from ìralatal patches,
tissue has der,¡elor:ed on and around the patches. B) drawing of
the same; C) ,Srawing of tissue-envelc.pêd tooLh seeLion.
D) autoqerrous Èooth trat-eh(Ês) of "Arius" sper-:ies 4 (151nun SL)
- always Frre5ent yet- never toothed (ref er Chapter 2 . ? .l- for
explanation of abbreviations).
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c

D

Diagram of ovaries of A) most ariids, where ovaries are
clearly bilobate¡ B) "ärius" species 4, where. the ovaries
are united in the proxirnìEhird; c) Nedystoma novaeguineae,

I

Figure 61.

through united gonads in N. novaeguineae.
wr¡E!ç vvq!¡çÞ EÃLErr¡arry r9!rn cr Srrtgre utrrLi ul crosS-secE.ron



Figure 62 " Skufl of
2L4876)

"Aritts I' c¡ranclicassis {90mm IIL; tlSN}{

showincl exFrancled srr¡rraocci¡rita1 process-
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D
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F

of chambered fin spines in: A) "Arius
"Arius" macronotacanthus; C)GenusF

Drawings from radiographs
(Hemiarius) stormii; a)

ir!.,Í

Figure 63.

dussumieri; 5f-t-ephaloca ssis melanochir; E) "Arius" thalassinus



SPECIES
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tbalaaelnu¡ 53
blllaaaÈu¡ 62
prorLnue 29
voletl.¡u¡ 39
Èaylorl 2

Ep6cl66 7 9

graeffel 140
berneyl 53
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speclea 2 32
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o

-.{_

Caudal peduncle length divided by peduncle depth
range of values; O represents meani n represents
of measurement. )

ratio for Australo-Papuan ariids. (Bar represents
nunber of specimens. Refer fígure 7L fot directionFigu (e 64
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(Bar represents mean; O represents range
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:e 66. GiII raker count (total, first arch) compared with diet in Àustralo-Papuan ariids. (Bar represents
range of valuesi n represents number of specimens.)
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Figure 67. Range of tooth shapes,in ariids (except A, which is Ancharius)
(not to scale) : B) Hemiarius species 1, premaxif faril-
C) thalassinus, premaxillary; D) argyropleuron' premaxillary;
E) polystaphylodonf palatal; F) cathorops manorDurary;
C) spatulã, premaxillary (various aspects) ¡ H) 9r Premaxillar
f) Ketengus, prernaxillarY.
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re 68. EYe size (as diameter as B

of HL (inset: A, B, C, D) -

of specimens. )
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HL) and position in Australo-Papuan ariids. Position is assessed by "I/4"
(Bar represent5 range Of valueS; O represents meani n rePresents numberFigu
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D

C

Comparatiye gut (inte+tine) shape in ariids' A) "4-'
thalassinus, I69mm SL specimen iventral view and RltS lateral

ffi"""" t arsviopreuron, tlt*, t"^::::r::"^:'::?:::t

s

Figure 69.

view),I C) "g!us" (Hem+arluq''
(ventral "ri.il-ol @
specimen (-ventral view)' (s = stomacn)

sÞecies 5, 282mm SL
L,
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Figure 70. Standard form on which information on individual species
was recorded. Refer 6.2 for explanation of abbreviations.
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adlp ose fln base length
head length

dors al
I ength

fln base

:!

i¡.;q'';i.''t-'-" 
lnterdorsal spaco i

anal fln base'leng h

maxlllary barbel length
(taut) lateral llne

standard length (SL)

Figure 72. Direction of measurement of seven features in ariids.
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maxillary barbel

dorsomedlan fontanelle

head shield

rì':1

tP.:.'

'occioital Drocess
(suþraocöipital)

predorsal plateitfi llllllt\

mental barbel

mandlbulary barbel

isthmus\

hN

Figure 73. Head characteristics in ariids.Í
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membrane
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width of
occlpltal Process

lenoth of
occlpltãl process '41

Figure 74. Head characteristics and direction of measurement in ariids'



w¡dth,
premaxi¡lary tooth band

length,
premaxillary
tooth band

vomer tooth plate

autogenous palate tooth plate

Pigures 75. Dental characteristics (upper jaw; palate) and
direction of measurement in ariids.
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A. thalassinus
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Vertebral sections of "Arius" bilineatus and "4". thalassinus (diagrammatic), in order: anterior
fusedvertebrae(conceaIeauyraffine),tn_oraffiãiandcaudaI.
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Figure 76.



.!

....:::r ., tì'.
i..,-ì:

?ì

i
i ..'

..r..*T..-.r.*L.-

itl'tt¡
¡þì:."..:'4.¡ ...:s. v.. lr:.

'.ìl

Figure 77. Nedystoma dayi: lateral view, 253mm SL specimen (x 0.8).
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Figure 78

E

Nedystoma dayi: A) ¡ilorsal head view, 220mm SL specimen (x I) i

B) ventral head view, 196mm SL specimen (x 1); C) rubbing of
head shield, 216mm SL specimen; D) form of premaxillary
tooth band (leading edge concealed by lip); & E) enlargement
of teeth (both l96nun SL specimen).
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Figu re 79. Distribution of NedY stoma dayi, based on material examined (solid circles indicate capture locality) '
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Figure 80. Nedystoma novaeguineae: lateral view, 145nun SL specimen (x 1'25)
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Figure 81. Nedystoma novaeguineae: A) dorsal head view, l45mm SL

F
f

specimen (x 1.8); B) ventral head vrew, IUJnm sL specrmen
(x I.8); c) rubbing of head shield, l45mm SL specimen;
D) arrangement of upper tooth patches, 145mm SL specimen;
E) enlargement of premaxillary and palatal teeth, same

specimen; F) LHS pectoral spine, same specimen (x 2).
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Figure 83. Cinetodus (Cinetodus) froggatti: lateral view, 24lmm SL specimen (x 0'7)
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Figure 84. Cinetodus (Cinetodus) froggatti: A) dorsal head view, 315mm

\

SL specimen (x 0.8) ;
(x 1.5) .

B) ventral head view, 208mm SL specimen
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Cinetodus (Cinetodus) froggatti a) rubbing of head shield,
241mm sL specimen; e) form and arrangement of upper tooth
patches, 315mm SL specimen¡ C) enlargement of premaxillary

D

Figure 85.

showinq epithelial tissue pad (arrow) , 24lmrn SL specimen (x 2) ¡
E) RHS pectoral spine, 241mm SL specimen (x l).
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Figure 87. Cinetodus(Cinetodus)carinatus:lateralview,32SmmSLspecimen(x0'5)'
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C
B

cinetodus (cinetodus) carinatus: A) lateral view, 118nm sL specimen (x l);
I6ornm SL specimen (x I); C) ventral head view, same specimen (x t) '

F e 88.
B) dorsal head view'
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Fiqure 89. Cinetodus (Cinetodus) carinatus: A) rubbinq of head shield,

\

338run SL specimen¡ e) form and arrangement of upper tooth
patches, showing epitheJ-ial ridges, 338mm SL specimen;
C) enlargement of teeth; D)- oosterior aspect of 2nd LHS giì. 1

arch, same specimen (x 2); E) LHS pectoral spine, l60mm SL
specimen (x I).
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Figure 9I. Cinetodus (Pach¡¡uta) crassilabris: lateral view, 330mrn SL specimen (x 0'5) '
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Cinetodus (Pachyu ta) crassilabris: À) dorsal head view, 34O
mm SL specimen (x 0.7)';
specimen (x 1).

B) ventral head view, 33Onm SL
Figure 92.
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Cinetodus (eachyula) crassilabris: A) rubbíng of head shield,
305mm SL specimen¡ e) form of premaxillary tooth band, 340mm

SL specimen; C) tooth enlarqement, same specimen; o) posterir
of RHS 2nd gill arch, showing epithelial pad; E) LHS pectoral
spine, 34Omm SL specimen (x 016).
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Figure 93.
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Fignrre 95. Cinetodus
holotype.

(Pachrrta) ggng_1,þ-i.'nchug" Lateral '"'iew, lTOmm SL
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Cinetodus ( Pachyula) conorhynchus, 170mm SL type; A) LateralFigure 96.
v

of head shield; D) ventral aspect of mouth (x 2); E)form
of premaxillary tooth band & 4) and tooth enlargement.



Figure 97. Genus I argyropleuron. Lateral view of 355nun SL specimen (x 0.6) from

northwestern Australia .
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B
Genus I argyropleuron. A) Iateral view of l72mm sL specimen (x 1) from north Queensland;
B) laterãT]ead view of t78mm SL specimen (x l) from Java.

Figure 98.
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Figure 99. Genus I argyropreuron: A) Dorsar head view, 355mm sL specimen (xo'7); B) ventral head view'

same specimen (x 0.7) (specimen from northwestern austraria); c) Dorsal head view of specimen

from Java, 200mm SL (x 1)
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Figure IOO. Genus I argyropleuron: rubbing of head shield in A)Bleeker
specimen from Java, 2O5mm SL, B) 168mm SL specimen from Papua
form and arrangement of upper tooth patches in C) 200mm SL
specimen, D) 168mrn SL specimen; E) enlargement of palatal
teeth, l-68mm SL specimen; F) dorsal spine, 225mrn SL specimen
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Figure 125. "Arius" (CochlefeIis) spatula: lateral view, 38Omm SL specimen (x 0'6) '



i"

0

@'i
N

.:,

a

.T¡

v

A

B

Figure 126. (Arius" (Cochlefelis) spatula: ) dorsal head view, 380
mm SL specimen (x 0..7 ); B) ventral head view, same
specimen (x 0.7).
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"Arius,, (Hemiarius) species I: Iateral view, 2Olrun SL specimen (x 0'9) 'Figure I33.
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Figure 136. ,,Arius,' (Heniarius) species 5: lateral view, 3s0mm SL specimen (x 0'5) '
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feebl-e spine, 282mm SL specimen (xI).
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FLgure L42. "Arius" thalassinus: lateral view, l-89mm SL specimen (x I)
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(x 1); B) Ventral head view, 196mm SL specimen (x 1);
C) form and arrang'ement of upper jaw teeth, 47Omm SL specimen;
D), mouth gaper 47Omm SL specimen (x 1).

Figure 143.



a

I

¡

I

t

t t\

t
I

t'
¡i,
t.

,!. '(

ti¡
,ù.

E.
?---It'rÀ
1:

t.

i.i t,1'
tr\' I

,.1

tt l;

I

\

4Êl'Íii

"Arius" thalassinus": rubbinq of head shield' 47omm SL
Figure I44.

specimen.
f



120cE

I

130.

I

1¿l0c

I

1500

I

É\f0c-

/È'oê<t

oæ\

þ
e ..0 î

10cs-

.À
a

eô

de
a I 3t.oo o¡

a
S'. '

û

a

a,
20.-

0

30o-

Australian and New Guinea distribution of "Arius" thalassinus,

a

a
O.

a

Fi ¡ure 145.
circles indicate capture locality) '

based on material examined (solid



20

oc
o
fo
o
L

¡J-

40

30

10 III
I

I
,
,

û

^t
T

\
\

t
I
I

I
\
\
\
\
t
\
\
\

,
I

I
I

I
d,
It,t+,
,

I,

\

ì
o 14 15 16 17

Anal R
18 19 20 2',1

ay Number

38 39 40 41 42 43 44 4546 47 48 49 50 5',a 52
Free Vertebral Number

Comparison of vertebr
in "Arius" thalassiRu

aI number and anal raY number
s and "Arius" bilineatus- (Thin

tincs =Etr,=.Iilinus,' tr,ick lGs = b 1i neatus. SoIid
bars represent vertebrae; dashed lines represent anal

¡igure 146.

thalassinus and bilineatus) .
rays; s repres va ue



a

a

o

¡too /r50 500 550

12

I

a

aa

t0

5

4

E
=
g
o(,
f!
¡lo
l-o
(Ett
=oo

è
IE

ör

o
oo
fú¡¡
o

E
E

tt

=

I

7 a

a
a

I

l

o

o

oo

o
o

o

o

o

a

oo
o

o

100 150 200 250

2

1

300 350

SL (mm)

f

--! -L-- r ^^ñr'. wi Áth bet\deen
Figure r4 /. uomParr:'C)¡l (Jl- uo

specimens of "Arits" thalassinug (so1id circles) and

"Lius" bitineãF(horrow circres) '



1

o
o
o

o
o oo

la oL o

o
o

200 300

Standard

S.P.

A

o

I
o

6

4

-c
o)
c
o
J
o.
tr

=oc
ct)

o
.t
ct
õ
É,

o

100

oo

o

o

o

o

o
o
o

-O-

o
.qP

oo

oo

o
o

o

oo

æ

a
ao

Oa
o

o

o

o
O

o

O2

o

o
o 400 500

Length (mm)
600 700 800

Figure 148. Cornparison of relative snout length (derived from snout projection,/snout length
ratio) in specirnens of "Arius"
(hollow circles).

thalassinus (solid circles) and "Arius" bilineatus



:' ^. *' Ïe*

:l

#*

Fi-'iir::e l4? i:oniÐarí:ìori r.):l: snÈ)ìrt ler:gth :ll "åIjilå " Ì:il Íne;r 1';us,

iuË,p,er 1:Ìtr;t.;.ig.r:aph. 3-Ì-ílrun SLi ¿rtttä "Ariug" f-h;rl ¡rssírrus

{l.¡uer- phorograpir, 34i¡nm SÏ.,) ^



";;'¡'.¡. '*.¡r,t;;-=;\';= i '.-'-- r--:-. t- -: -. -. -

Figure 150. "Arius" bilineatus: lateraÌ vievr, 29OnEn SL specimen (x 0'65) '



gv

,

.l;

¡

A

B

"Arius" bilineatus: À) dorsal head view, 220mm SL specimen,
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Figure 154 "Arius" proximus: lateral view, 354nun SL specimen (x 0'5) '
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D) rubbing of head shierd,25g m SL specimen; E) LHS pectoral spine, 258mrn sL specimen (x t)'
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Figure 159. "Arius" velutinus: Lateral view, l64mm SL specimen (x 1) '
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"Arius" velutinus: A) Dorsal head view, l64mm SL specimen
(x-l),' e) Ventral he'ad view, 3O3mm SL specimen (x 0.7);
C)- Lateral view of head, 303mm SL specimen (x I).

Figure 160.
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Figure I70. "Arius" species 7: Iateral view, 33OIruTì SL specimen (x 0'6) '
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Figure I74 "Arius" graeffei: lateral view, I88mm SL specimen (x t) '
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Figure 185. "Àrius" berneyi: lateral view, 193run SL specimen (x 1).



-4:t\

ev
'' i

Irl
t¡
¡l
il

1
',t

i.

A

B

Figure 186. "Arius" berneyi: A) dorsal head view, l8lmm SL specimen
(-t; Ð ventral head view, 24Omm SL specimen {x 1) '



I

T

'.
t

a

lr

è-
i"
'f'.:.
:'f

A

C

D

r-s

I

I

B \

E

F

H

G

I
"Arius" berneyi: ruþbinq of head shield in A) l8lmm SL
specimen from Australia, B) 280 mm SL specimen from Papuat
form and arrangement of uPper tooth patches in C) 95mm SL

Figure ì-87.

specimen (x 3) , D) lSlmm SL specimen (x Z¡ , E) z4ulnm srJ

specimen (x 2¡ from Australia), F) 28Omm SL specimen (x 2,
from Papua); G) RHS pectoral spine in 95mm SL specimen (x 1) ;

H) same, 2BO¡nm SL specimen (x l)¡ r)posterior of 2nd gitl arch,
RHS, showing epithelial tissue, lSlmm SL specimen (x3) -



12008
I

1 300

I

1400

I

1500

I

@
4

rs
'Stt

o00-

100s-

2Oo-

Þe e

a

ô
¡-^,-ô 5^'.ì

P

û
ð1

.tÙ
î t s

È.

+ a

B

a

0

re 188. Distribution of "Arius" berneyi '
locality) .

Fi gu based on material examined (solid circles indicate capture



4.0

Jø 3.6

I 3.4

3.2

3.0

Figure I89.

oo
a- a

ao
o

50 100

ao o

... O
¡o o 9¡ o o

a
a

o

o

150 200
SL(mml

3.8 ,
o

ocD

O

a

a

o

a

a

o

o
O. o

oo fõl

o

250 300

Comparison of HL in Àustralian (solid circles) and
New Guinea (hoIlow circles) material of "Arius"
bçrneyi. Ðæes of berneyi (t¡>e localityEf[stralia)
and cleptolepís (type locality = New Guinea) are
oo*eF



o

o

6.0

5.5

o

o
o

o
o.

a

o
o

o

o
o

Jr
rb 5.0o
o
E
r¡tõ +.s
o
llJ

o
o

200

o

244

o

a
I

oa

a
a

4.0 a oaoaoa ao
ooo

3.5

3.0

aaa

a
oo

a

o

a

40 80 120 160
SL( mm)

Figure l9o. comparison of eye size in Australian (soliil circles)
and New Guinea (hollow circles) material of "Arius"
berneyi.



e)

Figure I9I ,,Arius,, species 3. Lateral vie\^¡, 226m¡¡ SL specimen (x 0'8) '
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Figure 194. rr$rt ar-miger. Lateral view, I73.5mn SL specimen (xI).
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Figure 213. "Arius" Ieptaspis. Lateral view, I83mm SL specimen (xI) '
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Figure 221. "Arius" midgleyi. Lateral view, 270nm SL specimen (x 0.7).
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"Arius" midqleyi: A) dorsal head view' 27omn SL specimen (xl) ¡
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Figure 241. "Arius" species 4: lateral view, 228¡nm SL specimen (x 0'7) '
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"Arius" species 4: A) dorsal head view, 228mm SL specimen
(x I); B) ventral head vierv, 3O4mm SL specimen (x I).
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"Arius" macrorhynchus: A) form of upper tooth band, 280

ru. SL specimen; B) enlargement of teeth' same specimen;
Figure 247.

C) RHS pectoral fin, 313mm SL specimen (x 1).
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aeoeqs Sauvage,
andananerrsls Da

Specles, Author, hte

aalderenl Hardenber9,1936
a cro.ee phalr¡s l{eb er , 19 13
acuÈus Bleekerr 1846

NonÍnal Genera, Endentc
AL¡s Èralo-Papuan Arll ds

H nelodus
Arlus

Arius

Arlus
ÃF1.-."g

Arlus
Pararlus
ffiTf,Gãlodus

Îa ch y8 url¡¡t

(Heniar lus

Present Allocation

nacrorhynchus Weber
cleay
Va1.
ppell1883

194r
, L940

y,1870 (ln part)
€m ens le Þy, 1870 (l¡r part)
a¡afurensts Hardenb erg, 1948
arg)¡ropleuron Val e¡rclennes, 1g40
arnlger De Vie, 1884
augustua Roberts, L978
au.Bral.ls dinther, 1866

arR]tf o pleuron Val.
arnlger De Vls
augustus Roberts
graeffel Iher & Stelnd.
b erne yl l,ltrf tley
solldus Herre
6ffi8-tus Vat.
argyropleuron Val.
thalassfnus Ri.i ppell
carlnatus I.leber
b e¡ne yl lÊrl t1e y
argyropleurqn Val.
conorhynchus I{eber
crassllabrls Rams ay & Ogllb v

& Steind.

0911by
cleay

beraeyl tihl tley ,
bernhardl Nldrola
blll¡eatue Valeûcf eones, 1g40
E r oaìb-laÌ1- Ogltb y, 19 0 I
carelra¡lorhynchoe Bleeker, l-.g47

13
197 I

1910
1913

by, 1886

6
1886

Arfus )
Ãr1*-'
Eãi5f nelodus
Îe tra¡resodon

gagorides: llaeleay, l8B1
godfr eyl I{hltlev. t94tgræã lher & étetdactrner, 1g66

troggattl Ransay e 0g11by
nastersl Ogtlby
nastersf Oeflbv
graeffei l(ner & Stelnd.

Arlue
Cfnetodus
Arlus
EEtus
Arlue



Table 2 coutlnued

Speclee, .{r¡thor, Þte

Han11 too fe Bleeker L846
ohanna e Hardenb erg, l94l

Herre, 1935
clennea, 18401atl r osE Macleay, l8g4

1e1o ce r¡s Bleeker, 1858
te toce alus Bleeker, 1846taa 81 er, 1862

l¡acr oce alua Bleek er, 1846nn cr ue Weber 1913
nae tersl

-

l1by,1898

f111fer Herre, 1935ol ta odon Bl eeker, 1846grorlnus , lggg

Noolnal Genera, &rdeolc
Aue tralo-papuan Arll ds

Preeent Allocatfon

ar opl euron Val.
0gflby

& Plerce
11

1I
novae guln e¿e lrleb ernox Herre

nastersÍ Ogllby
ar pleuron Val.

Se

Arfue

Arfue

Hexane

tobran cÌ¡ue

natl ch thye

roschel , I8!-g
I, 1940
Plerce, lggg

uetta Vatenclenn"" :"irå30 
o

oetuua Valeoclennee, 1840
uqvaq-guftieae Weber, 1913no{. Herre, 1935 (ln part)
nuqlderia l{eber, Ì913
oeakae J,crdan, 1925

Heml nelodus
Ar

Arlus
Arius

Heol pl

Do11chthve

-

rrue tfarLus

-

Arlua

nelodus

sa.g_orol_dee Hardenberg , lrg4I
s c¡¡regel_i Bleeker, 1g63

Pararfus

-

Arfue



Table 2 contlnued

Species, Author, Þte

aerratua Day,1877 (ln part)
serratua hy, 1877 (1n part)
eolldue Herre,1935
epatula Raneay & 0g11by, 1886
etlrllngl 0g11by, 1898
taylorl Roberte, L978
thalaestia -Jackeonensie l,thltle
thalasslnus RfIppell
veluttnr¡s lleber, 1908
venatlcue Rldrardeon , 1845
v er ta gus drardson, 1845

Nonlnal Genera, Eodeofc
Aus ÈraLo-Papuan Ar11 de

Arfua
Cochlef e11e
Neoapteryx

Heolplnelodue

Present Allocatfon

thalaselnus Rüppell
blllneatue' Val.
eolldus Herre
æ Rameay & Ogilby
armlger De Vfs

y, L94L
Arlus
ã;iG'

taylori
thalass

lnvall d
lnvalld

Roberts
lnus Rüppell

thalasel-nus Rttppell
velutlnus f.leber



Tab lc 5. Conparlsør ol lrgcly "adoptlYc" chf octer s1ôtos ln fuslrolo-Popuan orllds

Taxqr

proxl mus
v6lutlnus

16 tr I cTed

vf y rlóe

16 tr I cled

'Þd 
.n errof

vry rldo

t\úrd

n ôrr oY

very nrrov
nl)d .nfrcrr

rod.thln E fleshY

tñln E f lrm

thln E lleshY

de¡ess lb I e

sl.de¡ess lble

sl.dopr€sslble

sublnfrlc
trm ln a l/

s up€r lor
sub lnfr lcr

Dlet (ond see
blolog. lnfo;
eâch spoclos)

detrltus, smal I

llerrE
crn lvcrous, +

pl ant mater la I

b lva lve E

g 6sJr oPod
mol I uscs
lnsects E

clelr ltus
de fr I tus

detr ltus?

?

detr ltus? +

seôurch lns?
lnsects, Plants
(detr ltus)

lnsecfs, Pl ants,
deTr ltus

crn lvcrous
(mosil y
øustace¿ )

ctrn lvøous
(mostl y
cr us la ceo )

cf n lvcrous
carnlvøous?

carn lvcrous +

plants,
de fr I lus

crn lvcrous

crn lvcrouy'
or¡ lvcre?

orm lvcous
orn lvcrous -
deirl tus,
plmts,
I nsocts

Headù
¡fc op€n lng he lght

Gl ll It¡uth vldth Wldfh Jar
looth bonds

CR Ll p ttr I ckness Toolh movemstf MqJ th pos I t I øt

tb.

lbd ys tonu da Y I

lbd ystom¿. ñot/ôo9u lneoe 6

Clnetodus {G) froggttl 5

Clnel:dus (C) crlnafus

Clnetodus (P.)
-crassllabrls(-

ó rod .h I gh

lor

hlgh

2v4'
4rrl
il- t6

-ccrì cr h yn cñ us

genus. I ôrgvrì;ffirqì-
Cl n€lodus

9€n us

9€n us

t^r lus¡
IÍFTÚ3ì'

ó

ó

61

6

6
ó

6

16 Tr I ct€d

16 tr I cted

res tr I ct€ d

rod.n rro¿

rÌfd.nôrrd
rod.n rrot

vlde

rlde

vry vlde

hlgh

hlgh

h lúr

rpd.l o¡

rod .lov
rod .h lgh

lo¡

rrcd .lor

lotd

n frol

nfroY

tÌt101

îfl.f Otl

^t1dîtror
Íoó,ntrot

rpdroTe

ñoderðl€

ylde

vlde

ntl.olt

íÞd.n trrc¡r

rod ,v I de
rod.n f roi

rod .n ôrroy

nod .v I de

vry rlde

tul9
l4- t8

l4

t0- ró

lÈ l7
D- ló

5ç67

t9)0

l? 17

fülck E fleshY

vry tñlck Â f leshY

th lnlabsent

rod.thlck 6 fleshY

rod.thlck, rLòbarY
npd.lh lck

th ln

th ln

lhlck Â rubbery

do¡ass lble

dêpress lble

de¡ess lb le

depess lb le

6presslble
depræs lb le

sl .depress lble

sl.óepress lble

de press lb I e

sub lnlr lcr

sublnlrlcr
I n fer lor

subterrn./
sublnlrlor

srôfermlnal
sr¡blernlnal

trmlnal

trmlnal

lnfrlcr

nÄrIust (8.) nox

i/r I us' (8. ) sol I dus

nj$n (G) sPatul¿

rlrlusi (C) d¿nlelsl

"l,rl¡st (l4sn. ) sp€clos
'FTtl (T6-m'. ) speclos

"lr I ¡s' (lbx. ) masf øs I

tlrrlusn Ttralasslnus

nArlus'bil lneafus

6

6

t7
57

6 vry H de low very vlde vry rlde lÞ24 thln E rubberY sl'de¡esslble lnfrlø

vry rlde lor
vry r lde lor

ó nod.vIde rrrd.lq rcd.vIde

nod .v I de
roder ale

mcdrate

trcderate

rodraf e
nþd.n f,ror

n ôrrd
vty nrrcrr

rlde

to-il
il- r2

nod.fülck
rod.th ln

12- 18 nod.thlcJ(

llxed
f lxed

depress lbl e

do p''ess lb I o

d€pr€6slblo

de¡ess lb la
def ee s lb le

s ubtrm ln a I

termln o l/
su p€r I or

s ubtrm ln a I

subtermlna l/
I n ler lor

subtsmln¡l

subtrmlnal
s ub In fer lor

5

,
ó
6

rod .v I de

rod .v I de

ßÞd.nðrrov
rod.r lô

rrod .hl gh

rod .h I 9h

ûod .v I de

nod .v I de

rlde
nod.r lde

tÈ 15

il- 16

tÞ ll
l5- l8

nod .lh I d<

rod.thl d(

nþd.+hlck
rod,fhlck À fleshYhl

hl
9h
gh



Tab lc J contl nucó

Ta ¡on GI

enoP
I

n9 hel 9ht
Heðd l6ufh rldth l{l dfh Jax

tooth bonds
GR Ll p th lck ness Tooth rrrverrt nt l6ulh pos lïlon
fb.

B.
lb

rod .v I de

rod .x lde
rod.r lcb
íìcd.nrror

rod.nfrcir
íÞd€r âtB
ñDd.ntrrqr

rlde
nrod.v lde
rÞd .lr I de

Íod .r I do
n troti

nfroY
H lde
nod .v I de
vry v lde

nod .r l de
n trror

nÞd.thlcl<
nod.lh lck
fiÞd . fh ln

ûod.thlck & lleshy
rîld.th I ck

nrd.thln
rod.th lck
rod.thl ck
nod .th ln

nod.fhlck E fleshy
lhln E f l6hy

de¡ess lb I e
de¡ess lb le
de¡esslble

de ¡ess lb I e
sl .de¡ess lb le

sl.de¡esslble
de¡ess lb le
de ¡ess lo I e
ê¡ess lb le

sl.do¡esslble
de¡ess lb le

s ubtrm ln c I

subfermlnal
subtrmlnal

sub lnf r lø
subf€rmlnal

lrmlnal
sub lnfor lor
subtrmlnôl
s rôterm ln a I

sub lnlr lor
s ub In fer lor

Dlet (and see
blolog. lnfo;
eoch specl es )

fru lt, pl onts,
I nsects

orn lvcous
orn Ivøous
onn lvorous
(detrlfus, flsh
scales)

onn lvcrous?
car n I vøous

(¡avns )

crn lvcrous
omn I vcrous
om lvcrous
carn lvcrous/

orríì lvcrou s
omn lvcrous (f I sh
scales, I orge
óetrlfus)

?

frult & deTr ltus

lrult, plonls,
I nse cts ,
defr ltr¡s

hlgh

nÞd.hlgh
rcd.h lgh
rod .h I 9h

ÍÞd .n rror rod .v I dc I5 thlckÂ floshy depresslble sublnfrlr

6
6
ó

ó
6

7
6
6
6

6

ó
ó

l> 17

l6-2t
t>20

¡Arlustr specles J,FTõil ormlger

nAr lusñ augustus
æTiÎ TãfTã6ñ ls
fFTÍil TEPTð]ffi
{FTlil ñ-Tdõ'lãÏl-(b oftt

-+

sspP. )
rrlrll¡sn spocles 2

I

rr^rlJsn specles 6

sþã?lB 4 ( lncerfae
sells)

naõñ-yncfr us (l ncerlae 7

sel ls )

vry vlde
vry r lde
vry *lde
vry r lde

íod.r ldo nod. I o¡ vry v lde ¡od.r lcþ 15'22 rod.th lck

nod .r lde
vry r lde

nod .r I de
restr I gted ntrrcrr

ntlo/

hlgh
nÞd.h I gh

rod .h I 9h
rod.h I 9h
nrod .l or
rod.lor

rod .lor
mod. I or

llod .n rror
rod.r lde

vøy wlde
noder ate
vry vlde
rod.x lde

vry rlde

tr20
t6-22

2ù22
l4-2t
ty22
t0- l7

lÞ 14

2þ.37

de¡esslble subtermlnal

ræTr lqted mod.h lgh nod.r lcþ l2- 16 fh ln E f lrm depress lb le Infer lor



lable ¡1. Vêrtebral counts of Àustralo-påpuån arllds,

Nedvstomå davt
N. novàeaulneae
Ctnetodus froqqattl
9. carlnatus
C. cràssllabrls
C. conorhvnchus
genus I arqvrooleuron
genus I polvstàphvlodon
genus I q!þ
"Àrlus" (Brustlartus) nox
"!," (Brustlarlus) solldus
"!," (cochlefells) soatula
"!." (Cochlefclls) danlelsl
"!." (Hemlarlus) specles I
"À". (Hemlarlus) specles 5

"À". (HexânemàttchthYs)
rnas t ersl

"!.' (Netu¡na) thalasslnus-À.- (Nctu¡na) btllneatus
'à.' (Nctuma) proxlmus
"À.' vâlutlnus
'À.' tavlorl
"!. " spccles ?
"À.' qråeffe1
"À. " bernevl
"!.- sgecles 3
"È.' ârnloer
"\". .uqustus
"À-. latlrostrlg
"À. " leDtå3Dls
"1.".1ãË1u
'À.' specles 2
"À." sgecles 6
"4." specle! {
"À. " macrorhYnchus

l3-15
l3-15
t?-18
l8
l?

37-45
34- 42
3 3-3?
35-3?
3 l-33

4-6
2-3

4

3

5

I9-20
20-2L
t8-l9
t?-t9

{0-43
3 4-{0
3 5-3?
32-31

l5-t8
2L

20-22
t6-l?
t1-20
I 9-20
I 9-20

2L
24

23-24

29- 38
42

40-41
30-33
30-38
32-36
3 3-36
42-43
40

38-¿t0

6-7
1

4-6
5-8
5-?

6

6-7
5

3

5

Precauda I
( lncludes
flrst ¡l)

Pr ecauda I
astof

total vert

Haema I Totàl

41-49
50-52
49-52r
49-5 I r
5l-5tlr

¡15

48-51
50

4 7-50
5l-53
52-56
56-59t
56-58 r
49-50

60
60-6 I

Total caudal
( lncl. haemal )

33-35
36-38
33-34
32-33

34

32-33
29

26-3 0

35-3?
3 4-3?

39
3 8-39
28-29

36
37

Max. recorded sL (m¡n)
(or best est.)

aPProx.
t50
423
520
500
t?0
aPProx.
340
aPProx.
285
¿190

aPProx.
àPProx.
I 200
350
510

320

400

180

580
500

2L
t8-21
t?-t9
l8

t5-1?
t9

l8-20
19-22

20
l8- l9
t9-20
l?-18
t?

38
3 3-39
33-39

35
29-33
33-33
3 3-3?
34-42

36
3 4-3ó
38- 40
34-?1

33

25-28
35-37

33
33-35

33
35

32-35
3 t-33
33
35-36

39
33-35
3t-3{
35-36

35
26

3 t-33

46-48
53-58
5t-52
5l-53
49-50r

56
52-54
49-5 I
5l
52

55-58 r
53-5 { r
53-56
55- 56

53
50

49-50
5l-52r

6
?-9
7-8
6-1

5

5

6-8
5-6

6

5

6
5-?
{-6
?-8

1

5

3-5
5-6

I 300
620
{10
500
353
660
approx. 500
approx. 480
3I0
295
900
approx. 580
6{0
I 100
450
254
302
463

r lncludes Roberts' (19?8) counts
0 no dlffercnce bctwccn subspecles

35



Table 5. Vertebral counts for a range of extrallmltal arlLds.

Precauöa I
( lncludes
ftrst 4)

Haema I

"Arlus" arlus (Valenclennes)
"Àr1us" arenarlus (Hüller & lroschel)
"Arlus" þqþ (Lacepede)
Baqre baqre (Llnnaeus)
Hemlplmelodus borneensl.s (Eleeker)
Selenaspls don11 (ctll)
ScladeLchthvs emphvseÈus (uüll.er &

Trosche I )
"Arlus" þ!þ (Llnnaeus)
calel,chthvs fellceps Valenclennes
"Àr1us" qenLdens (valenclennes)
"Arlus" lunlscutls valencl.ennes
Baqre marlnus Httchlll
cephalocassls melanochlr (eleeker)
osteoqenelosus mllltarls (Llnnaeus)
Batrachoceohalus mlno

Haml I ton-Buchanan )
Potamarlus nelsonl (Evermann &

Goldsborough )
Baqre panamensls (clfl)
selenaspl,s prooÞs (Valenclennes )

"Àrlus" (Hexanematlchthvs) saqor
( Haml I ton-Buchanan )

"Arlus" (xemlarlus) stormtl (Bleeker)
"Arlus" truncatus Valenclennes
Ketenqus gE Bleeker
"cathorops" specles (3)

fam. MOCHOKIDAE?
Ancharlus fuscus stelndachner

t8-t9
I9-20
L9-20
l8

l4-15
24-21
t5

34
34

32-34
40

32-33
36-{0

40

52-53
53-54
52-54

58
46-48
60-6?

55

l8- l9
l7- l8
L't-20
t9-20
I 8-20
l9
l?
l7

35-36
34-35
33-36
35-36

38
33

34-35
32

53-54
5 l-53
50-53
53
57-58

52
5I-52

49

5-6
5

5-6
6

:

Total caudal
( lncl . haemal )

34-35

30-32
35
33

3t-36

Total
vertebr.

Loca t lon

sE Àsla
chlna sea
s. Amerlca
central Àmerlca
s.E. Àsla
s. central Àmerlca
S. Amerlca

N. central Ànerlca
S. Àfrlca
S. Àmerlca
S. funerlca
central Àmerlca
SE Asla
sE Àsla
SE Àsla

I

6-8
5-6
5-6
5-6

1

J

6

5

4-5

4l-43
30-3 I
33-34

5?-6 I
57-58
53-55

t5-l8
20
l5

l3-16

4-6
4

4-5
3-7

46-48
55
48

43-52

I8

l6-t8
21

20-2r

-8
2
5

6

52-53 central Àmerlca

central Amerlca
S. Àmerlca
sE Àslå

SE Àsla
SE Àsla
SE Àsla
central A¡nerlca

4l7 29 46 Madagascàr



Table 6. Character maÈrÍx used in reconsÈructing the hypothesised
ptryfogeny of Aus trra1o-Papuan ariidae .

CHARACTERS and CIIARACTER STATES

000000000 I I I I I I I I I t222222222233333 33 3334 4 4 4 4 4 4 44 4 55555555
1234567890123456?8901234567890 t2345678901234567890123456?oTU's

I ng roup
I species I
2 ARMIGER
3 PROXIMUS
4 MASTERSI
5 LATIROSTRIS
6 LEPTASPIS
? MIDGLEYI
8 AUGUSTUS
9 species 2

1O GRAEFFEI
1 1 BERNEYI
12 species 3

l3 species 4

I4 FROGGATTI
I5 CARINATUS
16 CRASSILABRIS
17 DANIELSI
18 SPATULA
19 DAYI
20 NOVAEGUINEAE
2L species 5

22 THALASSINUS
23 BILINEATUS
24 ARGYROPLEURON
25 POLYSTAPHYLODON
26 NELLA
27 species 6
28 NOX
29 SOLIDUS
30 species 7

31 VELUTINUS
32 TAYLORI
33 MACRORHYNCHUS
34 CONORHYNCHUS
Extralinitals
35 ARIUS
36 GALEICHTHYS
37 ANCHARIUS
38 ARIOPSIS
39 BATRACHOCEPHALUS
4O OSTEOGENEIOSUS
4I GENIDENS
42 BAGRE
4 3 HEXANEHATICIITHYS
44 HEMIPIMELODUS
4 5 CEPHALOCASSIS
46 CATHOROPS
47 AILURICHTHYS
48 SCIADEICHTHYS
49 GUIRITINGA
50 G. PLANIFRONS
5I ARIODES ARENARIUS
52 KETENGUS
53 HEMIARIUS
54 A. TRUNCATUS
Out( roup
55 RITA
56 PIMELODUS
57 RHAMDIA
58 ANADORAS
59 PTERODORAS
6O NEOSILURUS
6 I MYSTUS
62 SCHILBE
63 PANGASIUS
6 4 CII RYS I CHTHYS
65 BAGROIDES
66 SYNODONTIS
67 BAGRUS
68 ICTALURUS
69 NOTURUS
7O PYLODICTUS
7 L PARASILURUS
12 OMPOK
73 SILURICI{THYS
74 WALT,AGONIA
7 5 DIANEMA
76 ßROCIIIS
7 7 DI PLOMYSTES
7 A IIYPOSTOMUS

BCCCBBBBCAABBBAAADBAAAAAADCBBACBC-AAABBBBBCAABAAAAAABDABB
BCCCBBBBCACBBDAAACBAA AAAABBBBACBAAAAABBBBBCAACACBAAADCBBB
BCCCBBBBCABABBACABAAABBAABBACABBCAAAAB BBBBCAAA-ABAAAACBBB
BCCCBBBBCABABBABABBAABAACBBABABAAAAAAABBBABAAA- ABAAABCABB
BCCCBBBBCAAABBAABBBAABAAABBABABBAAAAABBBBBBAABABBAAAACBBB
BCCCBBBBCAAABBAAABBAABAAABBABABBAAAAABBBBBCAAA-ABAAAACABB
BCCCBBBBCAAABBAAABBAABAAABBABABBAAAAABBBBBBAABAABAAAACBBB
BCCCBBBBCAABBBAAABBAAAAAABBABACBAAAAABBEBBCAABABBAAAADBBB
BCCC BBBBCAAABBABABBAABAAABBABABBAAAAABBBBBBAABAABAAAACBBB
BCCCBBBBCAAABBABABAAABAAABBABABBAAABABBBBBAAABAABAAAACABB
BCCCBBBBCAAABBACBBAAABAAABBABABBAAABABBBBBAAABAABAAAACBBB
BCCCBBBBCAAABBABABAAABAAABBABABBAAB-ABBBBBAAABAABAAACCBBB
BCCCBBBBCABABDADCAABABAAADABCAAAAAB-ABBBBBAAACACCAABDCBBB
BCCCBBBBCACCCAADAAAAACABABBAAAAAABB-ABBBBBAAABABBAAABBBBB
BCCCBBBBCACCCAADAAAAACABACBAAAAAABAAABBBBBAAABABBAAABCBBB
BCCCBBBBCACCBÀADAAAAACABACABAAABABB-ABBBBBAAACACBB- -ACCBB
BCCCBBBBCAAABBAAACBAACAAABBAAACBA-AAABBBBBCAACAABAAAACBBB
BCCCBBBBCAABBBAAACBAACAAABBAAACBAAAAABBBBBCAACAABAAAACBBB
BCCCBBBBCACBBDADCBAAABAACBACBAAAABB-ABBBBBAAACBCCB-- DCCBA
BCCCBBBBCACBADBAADCCAAAACBBCBACAABB- DBBBBBAAACBCCAAACCCBA
BCCCBBBBCABAABBAADCBAAAAADBBCACBD-AAABBBBBCAABAAAAAAEDABB
BCCCBBBBCAABBBABAFBAABAAABBACABCCAAAABBBABCAABAABAAAABABB

, BCCCBBBBCAABBBABABBAABAACBBACABCCAAAABBBBBCAABAABAAAABCBB
BCCCBBBBCABABBACBAABBBAAADBACAACCAB-ABBAABBAABABCABAACBBB
BCCCBBBBCABABBACBCABBBBAADCABAACB- B-ABBBABBAABABCABAACABB
BCCCBBBBCAAABBACBCÀBBBBAADCABAACB- B-ABBBABBAABABCABAACABB
BCCCBBBBCABBBBABABAAABBAABBBAABBA- AAABBBBBCAABABBAAABCABB
BCCCBBBBCABABDAACBBAABAACCCBCABBAAAEABABBBCAABABBAAADCCBB
BCCCBBBBCABABBAAACBAABAAC-CCBCABBAAABABABBBCAABABBAACACBBB
BCCCBBBBCABBBBABABBAABAAABBABABBA-B-ABBBBBBAACACBAAAACBBB
BCCCBBBBCABABBABBBBAABAAABBABABBAAB-ABBBBBBAACABBB- -ACBBB
BCCCBBBBCABA- BABBB- -A-AAA- -ABABB-AB-ABBBBBBAACBCBB- -ACBBB
BCCCBBBBCABABBACAECBABAAACCACACBAAB-ABBBBBBAACAACB- - DCBBB
BCCCBBBBCA-B-AADAAA-- ---A- - BAAAB- - B-ABBBBBAAA- - - -B- - BCCBB

BCCCBBBBCABABBABBAAAABAABCBABABBAAAAABBBBBAAABABBAAAACBBB
BCBBABBBCAABBCABABAAAAAAABBABABAA-AAABBBBBAAABBBAAAADCBBB
-C-ABAA-AB---BADAACBAC---BCBAABB--B--BBBBBCAAA---B--C-BBB
BCCCBBBBCABA- BACBBAAABAABCBABABB-AAAABBBBBCAABABBAAAACBBB
BCCCBBBBCABABBACADCCABAACDAABC-CA- B-ABBBBBAAAA- BAAAABBBBB
BCCCBBBBCABABDAAADBCABAABDABBB-CCBB-ABBBBBAAABACBAAADCBBB
BCCCBBBBCAAABDACAAAAABAABCBAAABA- - B-ABBBBBBAABABBAAAACBBB
BCCCBBBBCAACBDAB- DCCAABAACACCD-C- -AA- BBBBBCAAA-ABAAADCCBB
BCCCBBBBCAAABBABABBAA BAACBBABABBAAAAAABBBACAAA- ABAAABCABB
BCCCBBBBCACBBDBDCAAAABAACCBBAAACAAB- BBBBBBAAACBCCB- - DBCB-
BCCCBBBBCACBBDBDCAAAAAAABCCBAAAB- - B- BBBBBBCAACBCCAAAACBBB
BCCCBBBBCACCBDADBCCAAABBCCBBCABB- BB-ABBBBBAAAA-CDAAAACCB -
BCCCBBBBCAABBDA- -CBBA-BABBABBD--AAAACBBBBBCAABBABAAADCBBB
BCCCBBBBCAA- - BABABAAA- BAA- -ABA BBABAA- BBBBACAAA- BBAAAB-AB-
BCCC BBBBCAAABBACA BAAAB-ACCBABABB- -AAABBBBBAAAA-ABAAAACBBB
BCCCBBBBCAAABBABABBAAB-ABBBABABB- - AAABBBBBAAAB-AAAAAACBBB
BCCCBBBBCAB-- BABB--- ------ -ABABBAA- --EBBBBAAA-.--AAAACBBB
BCCCBABBCABABDADACBCACAABDABBABCA- B- - BBBBBC/\AA-- BB--ACCBB
BCCCBBBBCABBBBAAADAAAAAAACBBAABBA-AAABBBBBCAACBCAAAABCBBB
BCCCBBBBCABAC BADACAABCBABBABBAACC - B-ABBBBBAAABABAAAABCBBB

ABAAAAAABB- BAAACAAAAAAABCAABBF-A- -AACBBBBBCBBA--- B--ADCB-
AAABBAAABB-ABBAAADBB- BAABABBAACA - - B-ABBBBBCBBA-- -B- -ACCB-
AAAAAAAACB-CBBABBBBCAAAABACBAABA- - B-ABBBBBCABA-- -B--AECB-
ACCAAAABBB--AABDAC - DACABCA-ACEBA- - B-/\BB- B--BBA - --B-- BE-A-
ACCAAAABBB-- -ABDAC- DACABC--AAABA-- B-ABB- B--BBA- --B--BEAA-
AAAAAAAAAE- BADABABBDACABCACB- EAA--BAAEBBBBBCDFCA- -B--AECB-
AAAAAAAAAB-C- D-A-BB- -A-- BBBBBABA- -AACBBBBB-ABCA- -AAAAEBB-
AAAAAAAACB-B- D---AA-AA-- BAAC---- --AA---- BB--BBA--AAADFCB-
AAAA - BA-AB-A- - AA- DA-A-AA- BA.CD- - --AA- BA--BAAB-- - --- -AF- B-
AAAAAAAAAB-C- B- - -A--ABAACACA- -- ---AA---.BB-ABBB--B--A-BB-
AAAAAAAACB-ö-N - - -N- -A-AACBCBA E-A- - AA- - - BBB-ABRA- - B- -BDCB-
AACAAAABAB- B-A- - -A--AB--CBCAAA--- -B----BBA--BA---B--B-C- -
AAAAAAAAAB-C- B-A-CA-ABA-CBC---- -A-AAC-- BBB-ABBA--AAADFCB-

^^^^^^^^BB-C-B---A^-^-^-CBDB-----B^^---BBB-CBC/\ 
. B ADIID

AAAAAAAABTI-A- D- - -A- - ABABCBAC- - - - - BAA- - - BBB-C FBA- - B- -ACCB-
AAAAAAAABB- B- D- - -A--ABA-CBAB---- - BAA-- - BBB- EBBA--B- -ACAB-
AAAAAAAABB-B- D-A-ARCAAABBBBC-- -- --AAB-- -BB- DBBA--B-- EFCB-
AAAAA--A- B---DBAA------------D-A--B--BB.-BCBB----AAAEF-B-
AAAAA--A-B-- -DBAA------------D-A--B--BB--BCBD----B--E-- B-
AAAAAA-A-B---DBAA--- ---------B-A--B--BB--BCEB----AAAEF-A-
AAA----A-B---CAD-----------cBB-A-BB--BB---AAC----B--CA-A-

^AA----A 
-B-- -CBD---- --- ----CBB-A-BB--BB---AAC----B--DA-A-

AAAAAAAAA B- AAAA BAAAD- - t]ACBABA D-AA BAA EBBB BBAAEBA- - B- -AEA B t]
AAAA-AAA-B----A--C-C-CABCCD-CB-_-BB-C--BBB-FDA---B--ßACA-



Table 7. Derived character states napped for branches of the consensus
tree C¡fO. Reversale are lndlcated by "r', unlquely derlved states are
underllned. û:tgf oup branctres are not charted.

ldode/Branch Character State

L12 18. 2C, 3C, 4C, 58, 68, 78, 88, 9C, 104, 11C,
12C, 13¡, 22C, 248, 254, 26C, 278, 3LA, 378,
44A, 45L, 504, 548, 55B
f3õ, ZTÃ, 468, 488, 538
14D, 328, 3$, 4&, 48C, 534(r), 55C

L7B, 18C, 19C, 22^, 238, 29C, 313(r), 464(r),
4Ð
144(r), 25L, 27AG), 5ß(r)
12A(r), 22A(c), 258, 32C, 34¡., 49C
128, 158, L7C, 478
34A, 37C
L4AGT:22A, 27c, 43c, 558
2?3 (r) , 25c(t) , 32c, 508 (r ) , 53D, 544
188, 268, 28C, 298, 32A(r), I-Z!
13A(r), 16A, 174(r), 18D, 19C, 20tr,, 2A, 31C'
37F, 53C
r5A<.FZ2B(r), 27L(x), 508(r), 530
tlB, 2OB, 22BG), 26C, 27^G), 558
18C, 26D

L7C, 184(r), 254, 29C, 32L(r), 344, 52B, 53D

20c, 298
198, 498
6A(r), 22C, 318(r), 43C, 464(r), 508(r), 55C
16A, 18D, 308, 33C, 468, 53D
148, 488, 49A, 538
13C, 204(r), zLB' 22c, 238, 268, 33C' 468
16C, 18D, 19C, 284, 30C, 464(r), 544
148, 16C, 25A, 27C, 28A, 328, 344, /+38

188, 19c, 29c, 484, 508(r), 53o
ñ, 468, 488
178, 2lB, 2@, 32C, 414, 518
tlA, 18c, 238, 554
278, 2%, 32C, 404
204(r), 318 (r) ¡ 498
114, 14D, 278, 294(r), 32.{(r)
188, 258, 354(r) , 43C
16A, l9B, 288, 2%, 368, 394
t8c, 52C
].4D, L7C, 53D, 55C
168, r7B, 278
16C f
43A

2,
2,
3,

carinatus
3
Cathorops

3, crassllabrfs

10, 12

7, novaegulneae

7, dayL
4, I
8'9
9, species 4
9, 10
10, 11
1I , IG tengus
11, 0s teogeneLos us

L2, truncatus
J2, Batrachocephalus
8, Lì
Ll, macrorhynchus
13,
L4'
15,
15,
L4'
16'
16'
L7'
18,
18,
17'
19'

L4
15
nella
argyroPl.euron
t6
C;enldens
L7
18
s oll dus
nox
T9-
Arfops ls

19, 20



Iable 7 continued

No de/Br anch Character State

2L, Galeichthvs

184(r )
l1A, 17A(r) , 26B
38, 48, 5A(r) ' LzB, ÚC,
Ð¡,,TÐ zt, 22 48L
25A,368
554
16C,178
198
49A
2 5A, 438

2?á,, 32.4(r ), 4TB,

118(r), 358, 46C, 4æ
L7B, 478, 5@(r)
LzB
164
178
488
43C, 464, 554
168
164(r )
538
l2B, 194(r),23,488
488(r), 42A
118(r), 288, 294(r), 468
258, 38A, 42A
2æ
flB (r), 324(r) , 438
2ß, 29C
LzC, 14D, 18D, 19C, 2eÆ, 2?r'., 2Ñ, 27ÃG),
28C, 30D, 32C, 53D, 55C

l5'(r), r6c, t9A(r), 33c, 558
f2B, 16A, 2A, 2f).{(r), 31c, 558
488, 54C
18C, 46C
22C
2 88,
1lC(r
118 (r
194(r
26D,
124(r
114(r

48C,53D
), l4D, 298
), rgo-, 2&, 33C, 494, 538

), 47F^

468, 48A, 54C, 554
), 134(r), 158, l9C, 208, 29C, ¿3!' 53E

), 27C, 298

24, 25
25, specl-es 2

25, 26
26, tayr.otL
26, specles 7

25, 27
27,
27,
27,
28,
29,
29, 30
30, 32
32, Sctadelcttthys
32, epecles 6
30, 31
31, HexaaenÂ ti chthys
31, nastersf
30,33
33, Bagre

33, thalasslnus
33, prorlmue
28, 34
34, augustus
34,35
35, spatula
35,36
36, arnlger
36, 37
37, Henlarlus
37, 38
38, specles 5
38, epecles I

latiros tr 1e
ntdgleyt
28

aspls
9
ePt

2
1



lable 8. Record of the nost parslmouious number of changea of
liffinuy) character states perforæd by PAUP durlng r""-"tructLoo of
the tree CAT6.

Character
nunber

Posslble
nunber of

state8

Actual number
of changee

(arffde only)

15

11
t2
L}
T4

16
L7
18
19
20
2L
22
23
24
25
26
27
28
29
30
3r
32
33
34
25
36
37
38
39
40
4L
42
43
46
47
48
49
50
51
52
53
54
55
57

3
3
3
4
2
4
3
6
3
4
2

3
2

2
3
4
3
3
3
6
3
3
4
2
2
2

5
2
2

2
2

2
3
3
2
3
4
2
2

3
5
5
3
2

L2
9
5
9
3

11
11
16
12

6
2

L}
6
2

11
10
11
I

15
3
6

t2
I
5
3
2

3
I
I
I
2

2
I

L4
4

12
I
7
I
2

16
6

LI
I

f



Table 9. Derfved character states rnapped for branches of the conseneue
tree OOCf . Revereals are lndlcated by "r", r:nfquely derlved states are
underllned. 0utgroup branches are not napped. undefined branches are
based or autaponor$ries.

l.Io de/Br anch Character State

Ancestor, I

l, Andrarlus
112
2, Ke tengus
213
3, truncatue
3, 4
4r5
5, crase l1abr 1s
5, conorhlmchug
416
6, carlnatus
6, froggattf
317
7, epecles 4
7' I
8, dayl
8, novaegufneae
7r 9
9, nacrorhpdtus

10
, nella
, argyropleuron
11
,72
, spectes 3
, species 7

, velutinus
taylor l-
13
nas Èere f
I eptas pls
nldgleyf

, specLes 2

, berneyl
,L4
, thalasslnus
, blllneatus

15

lBt
20a,

2C, 38, 4C, 58,
22C, 288, 304,

68, 78, 8B, 9C, 104, 148, 16C,
318, 328, 358, 378, 44A, 45A,

9,
10
10
9,
11
11
l1
L2
L2
11
13
L}
13
13

13
13
14
14
t3

568
¿a(r), 6A(r), 7A(r), 9A(r), tO¡(r)
138, 148, 20C
6A(r) , 32C, L4C
13C, 204(r), 31¡!, 434, 504
zLB, 2fi, 2fi, 32C, 494
248, L4A(x)
E¡'(r ), 5oB (r )

28p., 32A, 13C
354(r)

ü|8, 2B(t), 324, 344, 4%
208, 528, L4C
258, 2æ, 348(r), 574' 14C
5@ (r)
134(r), t5¡, 164(r), 2cÆ, 2a, 31c, 378
148 (r), 168(r), 20B, 28¡., 38 (r)' -q3-4, 5CB (r)

zLB, 32C, 41A, 51B
238
404
E(r), 3tB(r), 498(r), 5oA
5@ (r)
43A

354(r )
258, 32A, 38A, 424
164(r),43C(r)
164(r )

368,43A
32C, 43C(r)
4LC
Tfi
2g
288 (r )

,
14, epecles 6

J



Table 9 continued

Node/Branctr Character State

15'
ü¡,

prorinus
16 t6A(r ) , 288 (r ) , 43C( r )

258, 368, 39A
L4C
52C
nE, 31c
28A

22cG)

L6, L7
17, nox
17, solldug
16, 18
18, 19
19, augustue
19, 20
20, danlelel
20, spatula
18, arnlger
18, 2L
21, speciee I
21, specfee 5

L4C
49A

IIA(r), t5n, 20B

f



lable 10. Record of the noet parsfrcnfous nunber of changes of
(nonjfaolly) draracter states perforæd by PAUP durfng reconatructfon of
the tree mGl.

Character
nunber

Poss lble
oumber of

I ta teg

Áctual oumber
of drangee
(arllds mly)

7
9
2
6
I
2
5
3
I
5
7
1
5
9
2
2
2
2
I
1
I
2
I
7
4
6
I
2
I

3
3
2
3
4
2
3
2
2
2
3
4
3
3
2
2
2
6
2
2
2
3
2
3
3
2
2

3
2

49

LI
L4
15
16
20
2L
22
23
24
25
28
30
31
32
34
35
36
37
38
39
40
4L
42
43

50
51
52
57

I



Table 11.
Eree DOG5.
underllned.

Derlved character Btates Bapped for branches of the coneensua
Reversals are lndlcated by 'r', unlquely derlved atates are
û¡tgoup branchea are not charted.

l.Iode/Braoch Character State

1,
2,
2,
3,
5,
5,
3,

Henlpinelodus4,

2
0e teogeoelos us
3
5
tr uoca tug
Ba tra ctroce phal.us
4

4, CeSralocassis

4, novaeguineae

4, dayL
4, 6
6r "Cathorops"
6' 7
7, crassfJ.abrfs
7r 8
8, froggattl
8, carlûatus
3' 9
9, specfes 4
9, 10
10, macrorhynchus
10, 11
11, argyropleuron
11, 12
12, nella

polys ta$rylodon
13

, Genfdens
,L4
,15
, solldus

nox
,16
, Arius

204, 2S (r ), 2@,
534(r)
114, f4D(r), 184,
l8B, 35A, 43A
164, 198 (r) , 27C,
18c(r), 52c
f@(r), 17C, 53D,
178, 284, 298 (r )
184, 43C(r)
43c(r )

1ü, 174(Ð, 484(r)

278, 318{r), 38, 498{r),

29L, 3A

368, 394, 43C(r)

55c(r)

68,
16A,
19A,
L4B,
13C,
168,
l1C,
49C,
158,
l5B,
13A,
26A,
188,
LzC,
178,
14A,
ñ(
13C,
26A.,
35A
2@,
L7C,
r4B,
188,
17B,
r8A,
2ß,
1lÂ

16A, 2?i, 43A, 4&, 50A, 530, 558
18D, 308, 33C
31A
4gB-, 4gA, 538
204, zLB, 22C(r), 2T, 2&, 33C
18D, 19C, 28A, 30C, 544
LzB, L7C, 20À, 2@, 278, 2%, 328, 478,
55c(r)
18A, 22A, 27C, 37B, 43C(t), 53A(r), 558
184, 32C(r), 344, 378, 5@(r), 53D, 544
158, 16A, 17A(r), 18D, 19C,20C(r), 2A,
28c,298(r), 31C, 32A, 37D, 53C, 57A
2&, 27^G), 28rc, 29s{tT3?A, 5oB(r), 574
174(r) , 248, 28C, 474(r) ' 534(r)
19C, 2?j., 23ß, 29C, 318(r), 4Ð
1gA, 22Cíl), 25L, 498 (r)

r), 508(r)
28L, 32A'488, 53B, 558
54A

25A, 2%, 34A, 49C
18A, 32A, 528
168, 27C, 28A, 438, 488
I9C, 268, 328, 484(r), 5@(r)
218, 33C, 414, 5lB, 534(r)
278, 40A
2eB(rF!!L, ssA

12
10

13
Lt
L4
15
15
L4

16
16
L4
16
L7
L7 18 25É., 26A



Table 11 contfnued

Node/Branch Character State

18, G. planlfrms
18, Galefchthye

18, species 3
18, berneyl
18, graeffel
18, 19
19, epecles 2

19, 20
20, specles 7
20, 2L
21, velutinus
21, taylorL
19, 22
22, mfdgleyt
22,
22,

latiros tr Ls
23

198(r), 29(r), 49¿,
3A, 4A, 5A, LzB, L4C, 2A, 3A, 4TB, 488, 4%,,
53D
358 (r), 53C
178,368
l7B, 368, 55A
198(r),438

tlB(r ), 3S (r), 48C
LzB
178, 508 (r )
488
478
164

L7B, 488
43c(r )
55A

168
42A, 538
128, 19A, 238, 488
348(r)
llB(r), 288(r), 2%,
258(r),38Á'
118(r), 323, 438

428 (r)

2%, 33C
llB(r), 19A, 238, 258, 558
l2B, 32C(r), 54A
t8F, 4LC
E<.Fs5c(r)
LzB
488
18C
22C
288
14D
llc
16B

208
L2C
I8D
1lC

23, 24
24' leptaspls
24, 25
25, 26
26, 27
27, Scladelchthys
27, specfee 6
26, 28
28, nastersi
28, Hexanenatlchthys
25, 29
29, prorlnus
29,30
30, thalassinus
30, b fl lnea Èus
23 ,3r
31 , augrs ¡'s
3L, 32
32, spatula
32, 33
33, 34
34, arnlger
34,35
35, Allurlchthys
34,
33,
36, HemiarLus

, 22A, 3LC
, 54c
(r), 2 9À
(r)
(r), 298 (r)
(r ), 53D
, 4Bc
i zzu , 27tt(t) , 3op, 3 7c

, 258(r),47n
, l8D, 19C, 2cÆ, 268, 2&, 29C,
, 268, 4 9A, 5æ
, 19A, 29A, 318(r), 478, 48C

36, epeeles I 26C(r), 27C, 33C, 54C, 5-rA

32C(r), 55C



Table 12. Record of the noet parefnonlous number of changes of
(non-famlly) charactera states perforæd by PAUP durfng recoûatructlon
of the tree D0G5.

Ctraracter
nunber

Posslble
nunber of

I ta tes

Actual number
of dranges
(arflds only)

J

11
12
L}
r4
l5
16
L7
18
19
20
2L
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4L
42
43
47
48
49
50
51
52
53
54
55
56
57

3
3
3
4
2
3
3
6
3
3
2

3
2
2
2
3
3
3
3
4
3
3
3
2
2
2
4
2
2
2
3
2

3
2
3
4
2

2

3
4
3
3
I
2

10
I
3
7
3
I

LI
18
12

7
2
9
6
1
I

11
10

9
L4

3
6

ril
6
3
4
3
4
I
I
I
2
2
9
6

L4
9
6
I
2

r4
6

12
0
2



Table 13. Þrlved character ståtes rnapped for branches of the consensus
Èree FrNl . Rgrrersals are lndtc¿ted by "r', r:ufquely derived stateg are
underllned. futgoup branctres are not charted.

Node/Branch Character State

L'2

nor¡aegufneae
dayi
4

4, taylorl
415
5, specles 7
5' 6

6, velutt.nus
6, 7

7' 8
8, sollduo
S, oo:---
7' 9
9, craeelLabrls
9,
10, carfnatus
10, f roggattÍ
7, LI
ll, macrorhymchus
ll, 12
L2, specles 4
L2, L3
13, 14
L4, polystaphylodon
14, nella
Ll, arg)'ropleuron
6, 15
15, 16
16, specÍes 6
16, prorlurs
15, L7
17, augustus
lTr latlrostrfs
T7 ,18
18' thalass lnus
lf! , e pe cles 3
18, mldgleyt

18, 118, 13B, 148, 1gB,
478, 4gC, 4gB
11C, 14D, 258(r), 4%,
t3A, lgD, 22AG)
27L(r)
34A

47A(r)

488

2æ,
ZSn (r) , 27C, 354(r)

28, 25A, 268, 278, 3S,

57L

22C, 248, 348(r)

2
3
3
2

3,
,
t

,

18C
1@
llC, 144, 184(r),
27¡.G.].-48c
rilc
15Ã(r)
28 (r)
49c
18E, 27C, 4gA(r)
f8A(r) , 26D
14D, 27It(r),48C
2tB, 41A
18C, 2ß, 27C

1 eptas pls
19

114(r )

3 sA(r )
238

484(r )

22AG )

484(r )
18F, 4lC
358

18,
r8, 2s (r)

a



lable 13 contlnued

lb de/Br an ch Character State

u9
19'
l8'
20,
20,
20,
2L'
2L,
22,
22'

b lL fnea tus
nas ter8l
20
spailla
danlelsi
2L
arpiger
22
specfes 5
specfes I

118,
l8c,

38A
22C

22A(r)
tlc, 14D, 4gC
18D, 2@, 4ga(r)
118, 13A
27C

I



Table 14. Record of the nost parsrrcnfous nunber of changes of
Tno"-t"qUy) ctraractei etatee perforæd by PAIIP durfng recoûBtructlæ ::f
the tree FINI.

gharacter
nunber

Poss fble
number of

sta teg

Actual uumber
of changes

(ar11ds mly)

11
L}
L4
18
2L
22
23
24
25
26
27
34
35
38
41
47
48
49
57

I
4
6

10
I
6
2
I
4
5
I
2
5
1
2
2
I
4
1

3
3
4
6
2
3
2
2
2
4
3
2
2
2
3
2
3
4
2



Table 15.
tree FIN3.
underllned.

Derlved character states nåpped for branches of the consensus
Revereals are 1¡dlcated by "r", unLquely derfved states are
0utgroup branches are not analysed.

Node/Branch Character State

Aocestor, 1
1, IGtengus
1' 2
2'3
3, truncatug
3, Batrae-Lrocephalus
214
4' 5
5, 0s teogenelosus
5, 6
617
7 , Ceptralocassf s
71 8
8, 9
9, Henipf ælodus
9, 10
10, Cathorops
10, norraeguineae
I, dayl
6, 11
11, crassílabris

18, 148
18, 148
49L
488
13C, zLB, 2ß, 2æ
l8D, 22j.
184(r )
L4D, 3rE (r), 48C
18D, 28, 498(r)
11C, 26C
228, 478, 4gC
22L, 27C, 3tA.
57L
27B ,57BG)
34A
22^
18C, 2ß, 24Ú , 4Ð
13A, 18D, 268, 57L
188, 268
t4A(r), 248, 254, 498(r)

ljlc, 278, 488
3sA
268
228, 25^, 49C
4 8A(r )
188, 26C
218, 41A, 488
238
114

11,
L2,
72,
4,
73,
L4,
T4,
15,
16,
16,
15,
ü1,
4,
L7,
L7,
r8,
l8'
19,
19,
20'
20,
19,

L2
carlnatus
fr ogga ttl

13
L4
nacrorhl'ndtus
15
16
ne].la
pof Vs taptrylodon
argyr opleurm,
apecles 4

L7
Genldens
18
Arlus
F-
Arlo ps fs
20
s o11 dus
noxT

258(r), 2&, 278, 4gB,4gB(r)
14D

278
14D
228,
t1A,
35A

188

27C r
1æ
14D
114, 4 BA(r)



Iable 15 contlnued

l.Iode/Braneh Cha¡acter State

2L' G¡lrf tl-nga
2L, 22
22, G. planifrone
22, Efl ln ea tus
22, 23
23, Ilexæenatlchthys
23, nastersf
22, T-
24, thal-assfnus
24 ,25
25, spahrla
25, danielei
24, species 3
24, nfdgleyl
24, leptaspfs
24 ,26
26, Scfadeldrthya

268
49A

38A

118 (r )
25A
l8F, 41C
T6-c, E(r)

3s (r)

488
238, 3¿6 (r)
118(r), 39(r)
35A
478, 4æ,

48c
113 (r) , 2ß

118(r), 23ß, 4gA(r)
22/'

11Ar t4D, t8C, 4gc
478 , (gL
14C, 2?3
18D, 26C, 484(r)
118(r ), 48C
26D(r) , 27C, 47AG)
14D, 2ß, 27Ã(t), 49B(r)
18C,2$(r),268
474(r )

26'
27,
27'
27'
27,
26,
26,
26,
26,
28,
28,
28,
29,
29, 30
30, Heniarius
30 , specLes I
30, 31
31, Allurfchthys
31, Bagre

27
Arfodes
taylorf
velutl¡us
sPecfes 7
specfes 6
latlros f fs

a



rable 16. Record of the most parsfrcnlou.s-¡s nr'rñer of changes of
t"o"-f"t1ly) ctraracter Btatee perforæd by y PÀii-P durfng reconatructfø of
the tree FIN3.

CharacÈer
number

Possf.ble
nunber of

Btates

AcÈual nr¡mber
of changes

(a¡iids only)

11
r-ì
L4
18
2L
22
23
24
25
26
27
34
35
38
4L
47
48
49
57

3
3
4
6
2
3
2
2
2
4
3
2
2
2
3
2
3
4
2

r0
3
9

r4
2

r0
7
2
5

1l
I
4
5
I
2
5

t4
r0
3

a



Tab1e 17. Valid Àustralo-Papuan species and present generic allocaEion.

Valid species PreseaE allocation

argryropleuron Valenc ienae s

armiser De Vis
augrustus Roberts
berneyi WhitleY
bilineatus Valenciennes
carinatus f{eber
conorh!'nchus f{eber
crassilabris RamsaY & ogilbY
danielsi Regaa
!Eg! Ramsay & OgilbY
froggat.ti Ransay & OgilbY
graeffei K¡er & Steindachner
latirostris MacleaY
leptaspis Bleeker
macrorhyuchus l{eber
¡nastersi Ogilby
midgleyi KaiIoIa & Pierce
uella Valenciennes
novaeçruineae Weber
nor Herre
polysÈaPhylodon Bleeker
oroximus Ooilbv
soÌidus Eerre
spatula Ransay e OgifbY
taylori Roberts
thalassinus RüPPelt
velutinus Weber
species 1

species 2

species 3

species 4
species. 5

species 6

species 7

genus 1

"Àl.fuÉ"
r'M.il¡ê'r
r'ELIÞr'
'rÀ4igÊ"
Cinetodus (Cinetodus)
CineÈodus (Pachyula)
Cinetodus (Pachyu1a)
"Ujlggrr ( Cochlefelis )

Nedystoma
Cinetodus (Cinetodus)
"À41!¡.E."
"ÀúÊ"
"À4!l¡Ér'
incertae sedis ("Àrius")
'rEj!l¡Ê" (Eexanematichthys )
rrÀÉÊ"

genus 1
Nedystoma
"E!l¡g" (BrusÈiarius)
geaus 1
"&il¡s'rr'E!gÊ" (BrusÈiarius)
'rÀtil¡gr' (Cochlefelis )

"Mll¡E.'t
'rML!¡s"
"ÀEil¡gr'
"À4!gÊ'r (Eerniarius )

"Eiil¡Ê"
"ÀÚl'"
incertae sedis ("Eil¡-s-")
r'Eil¡gr' (Hemiarius)
"UilÀE'r'
"ÀE-!l¡.E "

J



lable/8. Percent of HL and SLr for Nedvstoma (tr"ro specles) and [g!ge specles 4 (rpercentages could not be
computed lf character ls mlsstng or damaged on a speclmen). r¡ = sample slze; sD = standard devlatton.

charac ter davl novaegul,neae specles 4

Percent of HL

head he19ht
head wldth
eye length
mouth gaPe
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal process length
occtpltal process wtdth

Percent of sL

HLT
head helght
heðd wldth
eye length
mouth gâPe
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal process length
predorsal length
D fln base length
lnterdorsal Iength
adlpose fln base length
A ftn base length
caudal peduncle depÈh
caudal peduncle length
pectoral splne length
dorsal splne length

range mean SDn

20
20
20
l6
l6
20
l9
20
20
20

20
20
20
20
t6
l6
20
l9
20
20
20
20
20
20
20
20
20
l9
20

4 t-69
62-'12
16-38
33-46
23-30
30-36
46-'16
29-36
35-44
9-25

range

44-51
57-6 4

8- 13
50-62
39-4 5

44-52
I I l-r92

t B-26
3 6-43
l2-l 3

41
62
l0
55
43
48

t86
23
39
l3

l3
l3
l3
l3
l3
l3
l3
l3
l3
t3

ran9e

43-65
52-69
L4-24
21-38
I 6-20
31- 43
29-56
23-30
22-50
L2-21

53.5
64
19
32
l8
40
42
28
29

n

5

5

5

5

5

5

3

5

5

5

mean SD n nean SD

55
61
19.5
38
26

6l
32
40
I8

34

5

5

5

5
5

5
5

3

5

5

5

5
5
5
5

5
5
4

5

't.2
2.6
4.'l
3.4
1.8
t.6
8.3
t.8
2.5
4.5

1.3
2,4
0.8
I.6
0.6
0.3
0.4
2.2
0.5
0.7
t.2
0.8
3.3
t.5
1.6
0.6
L.2
1.6
1.9

2.6
3.t
2.L
4.9
2.0
3.4
5.4
3.t
2.6
0,6

1.6
l.t
I.I
0.5
2.1
0.9
1.6
3.0
0.6
0.7
1.6
0.3
1.9
1.6
t.6
0.3
0.2
0.9
t.6

6.I
5.6
2.'t
2-'l
L.2
2.0
9.0
2.0
7.2
2.'l

2.1
1.2
1.4
0.5
l.l
0.4
I.0
2.0
0.?
1.6
l.?
0.6
1.9
1.3
1.2
0.5
t.2
I.9
l.?

l7

2't-31
I I-20
l8-20
4-L2

l0- l2
?-8
9- l0

L4-22
8-r0

t0-t3
36-{ I
t0-t3
l8-29
?- l3

l8-23
1-9

I6-20
L8-24
20-27

28
t6
l9
5.5

ll
1

l0
l?

9
1l
39
l¡
23
l0
20
I

l8
2L
24

21
l3
t?

3

I5
I2
I3
53

6
ll
36
l0
29

9

21
1

l6
l6
20

t3
l3
I3
t3
l3
I3
l3
l3
l3
L2
II

28-35
l5- l8
L7-22
5-?
9-12
5-7

TI-I4
9-t6
8-t0
8-l¿t

36-¡t3
IO-I2
26-33
5-9

t6-20
7-9

l4-18
t9-26
2L-28

3t
t?
20

6
l0

6
12.5
t3

9
9

40
II
29
6.5

l8
I

t6
23
24

26-29
lt-t4
t6-t9
2-3

l3- l8
ll-13
I l-15
5l-5?
5-?

I0-t 2
3 4-38
l0-10. s
26-30
8-l t

25-29
7-8

t6-t?
L8-24
r8-22

l3
l3
l3
l3
l3
I3
l3
t3



tablelÇ. Herlstlcs and relatlve body proportlons* of Ng!.@ (turo specles) and Slg specles { (rratlos could not be computed tf
character ls mlsstng or danaged on a speclmen). n = sample slze; SD = standard devlatlon.

character {9a! Ramsay t ogllby novaequlneae lJeber specles 4

sL (mm)

HL ln SL

eye length tn HL

eye length ln snout length

eye Length 1n bony lnterorb. brldth

occlpltal proc. wl.dth tn proc. IengÈh

D splne length ln HL

P splne length ln HL

altpose'fln base length tn D fln
base length

a,ltpose fln base length Ln
tnterdorsal space

crudal peduncle depÈh ln lts length
predorsal length ln sL

l,rngest barbel ln sL

head helght ln head wldth

l. premax. tooth band ln lts htldth

clunt of A fln rays

ccunt of P fln rays

tctal GR (flrst arch)

tctal GR (last arch)

n

20

20

20

20

20

20

20

l9

ran9e

'15-253

3.2-3.8
2.6-6.3
0.9-2. I
0 .8-2. I
I .5-4 .6

I .0-I .4
t.t-Ì.?

SD

49.9

0.6

0.8

0.1

0.3

0.8

0.I
0,2

mean

118.8

3.7

9.9

4.8

2.2

3.0

1.4

1.7

n

t3

l3
l3

l3
l3

l3

lt
l2

mean

l?3

3.2

5.4

2.2

1.5

l.?
I.3
I,3

SD

63.9

0.2

0.8

0.4

0.2

0.4

0.t
0.1

mean

161 .5

3.5

5.3

t.8
1.7

2.4

t.2
1.4

ran9e

84-I50

3.4-3.9
8.0-I2.?
3.8-6.6
I .8-2. ?

2.8-3.3

1.2-1.6

I .6-1.9

SD

21 .9

0.2
2.2
t.4
0.3

0.2

0.2

0.1

n

5

5

5

5

5

5

5

4

ran9e

88-304

2.8-3 .6

4.2-1 .L

t.?-3,t
1.2-2.O

1.2-2.4

t.0-1.4
I . l-1.5

2.9-6.3
I .8-2. 4

2.3-2.7
6.3-t0.5
1.0-¡, . {
4.3-12.0

20-23

8-lt
28-31

30-37

20 0.8-1.7 | .2 0,2 5 0.9-I .4 t. I 0.2 13 1.2-2. t r. ? 0.3

20

20

20

l9
20

l5
t9

l8

l6
l4

2.4

2.2
2.6

5.9

L.2

14.3

2I .5

10. 3

39. 4

39.7

0.6

0.2
0.I
0.7

0.2

5.9

1.4

0.5

{.4
3.2

2.6-3 .9

2.2-2.4
2.'t-2.9
I .8-2.0
t.2-1.5

12.4-3?.5

29-33

9-t0
45-5t

40-45

3.1

2,3

2.8

1.9

1.3

20.5

31.2

9.6

48.4

42.4

0.6

0.t
0.1

0.1

0.1

10.2

t.6
0.5

2.3

2.L

l3

l3
l3
Ì3
13

l3
I3

t3

l3

13

4.6

2.1

2.5

?.8

L.2

7.1

2t.8
9.7

33.5

33.7

t.0
0.2

0.1

1.3

0.9

1.9

0.8

0.8

2.3

2.0

1.4-3.8

I .8-2.6
2.4-2.8
{.6-?.0
0.9-t .7

6-31

L9-24

t0-11

29-45

33-44

5

5

5

3

5

5

5

5

5

5



TabICo. percent of HL and SLr for Ctnetodus EI999g!]I!,9. carlnatus and Q. (Pachvula) crasstlabrls (rpercenÈages

cout¿ not be cofliputed tf character ts mtislng or damaged on a speclmen). ¡ì r sarnple slze; sD'ståndard devlatlon.

Character froqqattl Ratnsay & ogllbY q!E!q tJeber crassilabrls Ramsay Ê Ogllby

Percent of HL

head helght
head wi.dth
eye Iength
mouth gape
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal process length
occlpltal process wldth

Percent of sL

HL
head helght
head wldth
eye length
mouth gaPe
lnternostr. dlstance
snout length
Iongest barbel length
bony tnterorb. wl.dth
occlpltal process length
predorsal length
D fln base length
lnterdorsal length
adlpose fln base lengÈh
A fln base length
caudal peduncle dePth
caudal peduncle length
pectoral splne length
dorsal sPIne Iength

n

l?
l?
I?
16
L1
l7
l7
l?
l5
t5

range

4't-67
62-11
L2-11
27-31
l4-t8
28-36
57-ll?
25-34
29-50
l8-37

ran9e

59-69
62-7'l
I0-19
30-43
I 8-28
32-3'l
5?- t0 4

t8-3 I
40-52
2l-40

mean

62
?0
l5
35
22
34
84
26
45
30

ran9e

50-68
6t-78
9-l?

t6-35
t8-28
21-44
43-76
l8-30
32-5 r
t5-32

9
0
9
'l
t
'l
I
9
4

8

meån sD

59
70
13
26
23
37
5?
25
42
24

21
l6
l9

3

1
6

l0
l5

7
ll
40
I3
20
l?
l6
'l

l8
20
20

SD

3.
4.
2.
3.
3.
I.

13.
2.
3.
5.

0.9
t.l
1.3
0.?
I.0
0.9
0.5
3.3
0.9
1.0
1.3
0.6
2.2
2.L
1.2
0.7
1.2
2.0
t.2

l5

59
?0
l4
29
l6
32
90
30
4l
22

21
l7
t9

4

8
4

9
25
I

lt
40
l3
20
l¡t
l5

1
t?
22
2L

1

2
4

5
3

2
5

0

8
1

2.3
1.9
t.2
0.4
0.8
0.4
0.7
4.'l
0.9
1.2
1.8
0.?
2.L
L.2
L5
0.5
t.2
t.9
1.3

6
5

I
t
I
2

l4
2

5

4

n

6
1
1
't
7

1
1
't

1

7

7
6
1

1
'l
1

7
'l
7

1

7
'l
'l
7

1
1

7

5
6

3

I
¿t

6
2
2
5

9

0
9

mean sD

l5
l5
l5
l5
l5

l4
l5
l5
l5

1

6
2
5

3

5

tl
3
'l
5

l5
I5
15
l5
I4
15
l5
15
I5
l5
l5
l5
l5
l5
l5
t5
l5
t3
II

22-32
L2-20
L1-22
3-5
6-10
4-5
8-10

t?-34
7-t 0

9-13
35-42
Il-14
t6-23
l2-16
l3- I9
6-8

t5-l9
l9-26
L9-23

26-29
l6-19
L7-22
3-5
8-12
5-8
8-10

L't-28
5-9

tl-I5
39-42
tt-13
L2-20
l4-22
l3-l?
5-8

l6-21
l8-24
l{-l?

25-29
I ¡l- 1?
L7-20
3-5
4-9
5-1
?- t3

I t-20
5-8
9- 13

3?-41
I2- I4
L6-2'l
l4-19
I 4-I6
6-?

l5-20
l8-23
t8-22

l5
t5
l5
l5
l5
t5
l5
l4
l5
l5
l5
I5
15
l5
l5
t5
15
l5
l0

28
l7
20

4

l0
6

IO
23
'l

L2
40
L2
16
l8
l5

1

l8
2L
I6

I
I
I
0
I
I
2

3

l0
I
I
0

3

2

0
0
I
2
t

'l
6
2
7
'l
0
I
2
0

4

7
'l
I
0
8
5
7
3

4



tabteJ/. Mertstlcs and relattve body ProPortlonsr of clneÈodus troqqattl, Ç, c?rlnatus and and Ç. (pachvula) crassllabrts(*ratlos could not be cornPuted 1f character ts nlsslng or da^agea on'a specr..ñ1. n = sample slie; sD r standård devlatlon

Charac ter

S¡- (mm)

HL Tn SL

eye length ln HL

eye length ln snout length
eye length 1n bony lnterorb. wldth
occlpltal proc. wldth tn proc. length
D splne length ln HL

P sptne length Ln HL

aalposl ftn base lengrh 1n D fln
base length

adipose fln base length ln
lnterdorsal space

caudal peduncle depth ln 1ts length
predorsal length ln SL

Longest barbel ln SL

head helght ln head ¡rldrh

l. premax. tooth band ln lts wldth
count of À fl.n rays
,:ount of P fln rays

total cR (flrst arch)

:otaI GR (last arch)

froqqattl Ransay E Ogtlby carlnatus Weber crassllabrls Rðmsay É Ogllby

n

l5
t5

l7
l?

L1

15

ll
l3

rånge

I 0 3-3?0

3.2-4.5
5.9-8.2
L .9-2.1
1.7-2.1

1.2-2.4

I .2-t .6
I .0-1. ?

I .0-1.9
L ,9-2.9
2.4-2.9
3.0-6.0
0.9-l .4

2.9-5.5
l?-19

t0-ll
I l-16
l0- l6

mean

2ll
3.7

7.1

2,3

2.1

1.9

1.3

1.3

ran9e

50-3 38

3.4-3.8
5.3-9.8
I .8-3. {

l.l-2.?
¡. l-2. I
I .6-2. I
I.1-1.6

0.6-l . 3

2.2-3,5
2.4-2.6
3.6-6.0
¡. 0-1.3

3. ?-?. I
t6-19

9-l I
t5-19

I 5-20

meån

236

3.7

8.4

3.1

2.L

1.8

1.4

1.4

SD

82.9

0.3

0.7

0.3

0.3

0.3

0.1

0.2

0.2

0.2
0.1

0.8

0.1

0.?

0.7

0.{
1.4

1.6

n

t5
l5

15

l5
l5
t5

l0
l5

mean

t59

3.6

?.1

2.4

t.9
1.5

I.8
1.3

SD

9I.l
0.1

1.3

0.5

0.4

0.3

0.2

0.1

0.2

0.4

0.1

0.?

0.1

0.9

0.9

0.8

l.l
1.6

n

1

1

1

1

1

1

6

5

1

1

1

7

7

6

6

1

7

7

1

range

80-340

3.5-4.1

6.0-11.5

I .8-5. I

I . 1-2.8

1.2-2.1

1.2-1.6

l. I-1.6

0.8-l .9
2,t-3.2
2.4-2.1
4.9-9.0

l. l-1.4
2.2-4.2
l?-19

l0-l I
l{-18
l6-2 I

SD

109

0.2

2.0

L.2

0.6

0.3

0.2

0.2

15 0.7-t. I 0.9 0. I 15 0.6-0.8 0. ? o. I 0.6-0.9 0.8 0. I

l5
l5
l5
t5

l?
l7
l5
l?

l5
l5

1.4

2.4

2.5

4.2

1.2

4.0

18.3

10.2

13.4

13.3

l5
l5
l5

l4
l5
I5

l5

l5
l4

l5

0.9

2.'l
2.5

4.4

l.l
5.3

17.3

10. t
16.6

l?.8

1.2

2.6

2.5

6.?
1.2

3.2

18.3

10.3

16. 2

19.0

0.4

0.4

0.1

t.5
0.t
0.?

1.0

0.5

1.5

t.6



lableåfl, Meristlcs, relative body proportions, percenÈ of HL and sL for cinetodus(pachvula) conorhvnchus (weber). Thts specles is only xnorm uy the-tt;;.-

Character Character

sL (rnm)

HL ln SL
eye length ln HL
eye length ln snout length
eye length ln bony lnterorb. wldth
occlpltal proc. wldth in proc. tength
D splne length ln HL
P splne length ln HL
adlpose fln base length ln D fln

base length
adipose fln base length ln

lnterdorsal space
caudal peduncle depth tn iÈs tength
predorsal length ln SL
longest barbel ln SL
head helght ln head wldth
length premax. tooth band Ln its wtdth
count of À fln rays
count of P fln rays
total cR (flrst arch)
total cR (last arch)

Percent of HL

head helght
head wldth
eye length
toouth gape
lnternostr. dtstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal process length
occlpltal process wldth

Percent of SL

HL
head helght
head wldth
eye length
nouth gape
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. width
occlpltal process length
predorsal length
D fln base length
lnterdorsal length
adlpose fln base length
À fln base length
caudal peduncle depth
caudal peduncle length
pectoral splne length
dorsal splne length

0
0
5
2
t
I
I
I

I?0
4
6
2
t
2
I
I

1.5
2.7
2.6
9.9
1.0
3.1

0-9

25
l?
l7

4
5
6
8

l0
4

L2
38
t3
2l
I4
l6

l8
l0
l4
l8

't
I9
24
22

70
?0
l5
20
23
34
4t
t7
4'l
22

f



fabteå3. percent of HL ând SLr for genus l: arqvropleuron, ÞolvstaÞhvlodon and nella (rpercentages could not be

col¡rputea 1f characÈer ls mtsslng or damaged on a speclmen). n ! sample slze; SD'standard devlatlon.

Character arqYroÞleuron Va lenclennes polvstaohvlodon Bleeker nella Valenclennes

Percent of HL

head helght
head wldth
eye length
mouth gape
lnternostr. dlstance
snout Iength
longest barbel Iength
bony tnterorb. wldth
occlpltal process length
occlpltal process wldth

Percent of sL

HL
head helght
head wldth
eye length
mouth gape
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occtpttal process length
predorsal length
D ftn base'length
lnterdorsal length
adlpose fln base length
À fln base length
caudal peduncle dePth
caudal peduncle length
pectoral splne length
dorsal splne length

n

43
4'l
48
43
41
41
¡t8

46
48
48

49
63
l5
3l
20
40.5
?8
26
32
l6

25
25
25
24
25
25
25
25
24
24

n

23
23
23
2L
2T
23
23
23
2L
2L

56
68
l?
34
22
43
90
28
33

I
9
4

4

2

5
5

I
4

3

range

38-62
54-70
I l-2t
24-40

15.5-28
21 .5-45.5

5l-t l5
I 9-36
l8-36
I l-26

mean sD ran9e

48-60
6 I-?0
I 4-20
26-39
I 8-25
36-46
51-124
2{-31
3l-36
11-25

29-33
l5-20
I 9-23

4-6
8-t2
6-8

I l-15
l7-38
?-9

t0-I2
40-4 5

l0-l 2
26-3 I

5-8
I 1-I4
8-9

t3-l8
I 9-25
20-26

ran9e

4 l-68
63-1 4

I 4-20
30-39
20-24
40- 45
69-ll4
24-36
30-3?
L5-24

mean SD

3t
l7
2L

5
10

1

l3
28

9
IO
4t
ll
30

5
t3
I

l6
2L
2L

n

l9

23
23
23
23
2L
2L
23
23
23
2L
23
23
23
23
23
23
23
23
23

.5

.6

.0

.8

.8

.t

.l

.'l

.4

.I

.9

.0

.0

.6

.9

.1

.8
,0
.5
.5
.4
;6
.5
.8
.9
.4
.2
.8
.6

SDnean

3

2
2
2
I
2

t5
I
t
2

0

I
I
0
0

0
0

5
0
0

t
0
I
0
0

0
I
I
I

3t
l7
2L

5

l0
1

l3
3t
I

l0
42
ll
29

6
l3
I

I5
23
23

25
25
25
25
24
25
25
25
25
24
25
25
25
25
25
25
25
l8
t8

5.1
3.2
2.L
3.5
2.2

3.4
3.1
3.0

t4.I
13.8

53
6?
I7
34
22
40
98
26
34
2L

5

2

I
2

I
I

L2
2
2
2

0.9
1.5
l.I
0.4
0.9
0. ¡l
0.7
3.4
0.9
0.8
1.3
0.?
2.4
1.0
0.9
0.5
0.9
I.l
t.3

48
43
47
48
43
41
41
48
46
48
48
48
¿t8

48
48
48
48
36
28

21-36
t3-19
t8-23
4-6
?-t3
4-8
9-t6

¡,8-34
5- 13
6-1,2

3?-49
9-21

23-34
4-9

T2-11
7-ll

l2- l9
t6-22
L5-23

32
l6
20

5

l0
6

13
25
I

IO
43
tl
28

6
t4

9
I5
19.5
20

29-33
l3-20
l9-23
4-6
9-t3
6-8

12-14
2l-3 {

8-1 I
9-L2

39-44
t0-12
24-34

3-8
lt-t4
?-9

t4-18
19-22
L8-22

2.0
I.6
I.3
0.5
1.3
0.8
4.1
3.?
1.3
1.0
2.1
I.9
2.4
1.2
1.2
0.9
1.2
1.6
1.8



Table¡4 Hertstlcs and relatlve body proportlonsr of genus l: arqvropleuron, polvstaphvlodon and ¡g!þ (rratlos could not be
computed lf character ls nlsslng or damaged on a speclmen). n = sanple slze; sD = standard devlatlon.

Charac ter arqvrooleuron Va lenclennes polvstaphvlodon Bleeker nella Valenclennes

sL (m¡n)

HL ln SL

eye length ln HL

eye length tn snout length

eye length In bony lnterorb. wldth

occlpltal proc. wldth tn proc. length

D splne length ln HL

P Splne length in HL

adlpose fln base length ln D fln
base length

adlpose fln base length ln
lnterdorsal space

caudal peduncle depth 1n lts length
predorsal length ln sL

longest barbel ln SL

head helghL tn head wldth

l. premax. tooth bahd ln tts wldth

count of A fln rays

count of P fin rays

total cR (flrst arch)

total cR (last arch)

48

48

48

41

46

48

28

36

ran9e

49-3? 3

2.8-3.7
4.8-9.1
1.9-3.8
0.9-2.8
L.L-2.9
I .3-2.0
1.4-2.2

210

3.1

6.?

2.1

l.?
2.0

t.6
t.?

SD

82,0

0.2
0.9

t.t
0.4

0.4

0.2
0.2

25

25

25

23

25

24

l8
l8

ran9e

I03-294

3.0-3.4
5.0-7.3
1.8-3.{
I .3-2.0
I . 3-2.0

I.3-1.6
I .3-l .6

mean

171

3.2

6.1

2.5

1.6

1.6

1.4

1.4

SD

56. I
0.I
0.?

0.4

0.2

0.2

0.8
0.1

23

23

23

23

23

2l
23

23

ran9e

82-291

3.0-3.4
5. t-7. I
2.1-3.1

1.4-2.2
1.3-2.2

t.4-1.?
I.4-1.6

158

3.2

5.8

2,5

1.6

1.8

I.5
1.5

SD

55.5

0.9

0.5

0.3

0.2

0.3

0.8

0.7

n mean n n mean

48 I .2-5. I 1.9 0.6 25 I .5-2.3 I .9 0.2 23 1.3-3.2 2.3 0. 4

48

48

48

48

43

41

48

48

44

40

2,1-1.2
I .3-2. I
2.0-2.7
3 . 0-5.5
l.l-1.6
3.8-9.5

L4-21

t0-l2
l0-16

9-15

5.0

l.?
2.3

4.1

I.3
5.9

I7. ?

I0.9
12. r

It.?

l.l
0.2

0.I
0.6
0.1

1.5

1.4

0.3

l.{
1.0

25

25

25

25

25

25

25

25

23

22

4.9

1.9

2.4

3.4

1.3

4.6

16.5

lI.4
14.4

12.6

0.7

0.2

0.8

0.6

0.6
0.9

t.0
0.8

t.l
0.7

23

23

23

23

23

23

23

23

22

2L

3.0-9. I
| .1-2.3
2.3-2.6
3 .0-4 .8

l.l-1.6
2.9-5.6
l4-t7
l0- l3

l3-16

I r-15

6.1

2.0

2.4

3.6
L.2

4.4

15. ?

lr.?
l4 .3

r3.0

L.2

0.2

0.1

0.5

0.t
0.?

0.9

0.6

0.8

1.2

3,6-6.2
I .5-2.3
2.2-2.5
2.6-5.8
I .2-l . ¡l

2.9-6.2
I 5-20

l0-12
L2-L1

ll-t4



Tableå5 Percent of HL and sL* for Arlus macrorhvnchus, Arlus (Brustlarlus) nox and A
(*percentages could not be computed lf character 1s mtsslng or darnaged on a speclmen).
sD = standard devlatlon.

(9. ) solldus
n = sample slze;

character

Percent of HL

head hetght
head wldth
eye length
mouth gape
lnternostr. dlstance
snouÈ length
longest barbel length
bony lnterorb. wldth
occlpltal process length
occlpltal process wldth

PercenÈ of sL

HL
head hel.ght
head wi.dth
eye length
mouth gâpe
lnternostr. dlstance
snout length
Iongest barbel length
bony Interorb. wldth
occtpltal process length
predorsal Iength
D fln ba'se length
Lnterdorsal length
adlpose f1n base length
À fin .base length
caudal peduncle depth
caudal peduncle length
pectoral sptne length
dorsal splne length

macrorhvnchus geber nox Herre solldus Herre

mean SDn

9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9

9
9
9

9
9
9
9
9
1
1

ran9e

48-64
5't-12
t3-19
30-4 0

24-30
32-38

I 30-l 64
32-31
35-42
L5-22

meån

56
63
t6
35
2'l
36

145
34
39
t8

n

18
t8
l8
l8
t8
t8

ran9e

42-52
55-63
I 3-23
33-43
2l-30
27-33
6?-103
29-34
23-60
tl-18

nean

46
59
T6
37
2't
3l
84
3I
28
l4

n

43
49
49
4l
41
49
48
49
41
41

rân9e

42-65
52-18
l3-26
38-53
25-50
3 I-37
66-120
21-31
23-36
L2-21

53
68
l8
45
33
34
96
33
29
l6

SD

4.
4.
l.
3.
2.
2.

l3.
2.
2.
2.

I
6
9
2

I
I
6
0
I
I

0.8
1.2
1.2
0.4
0.7
0.5
0.?
3.?
0.5
0.6
l.I
0.4
I.3
t.4
2.0
0.4
0.9
2.6
1.5

SD

l3

6.6
{.3
2.5
5.1
4.4
1.4

l2-5
2.1
2.6
2.5

1.3
1.8
1.4
0.6
t.6
1.4
0.6
3.4
0.8
0.?
1.3
1.2
l.?
0.9
1.9
0.5
2.7
t.6
1.2

30
I6
20

5

l3
l0
IO
29
l0

9

38
tl
30

7
l6
I

18
20
l9

49
49
49
49
45
4'l
49
48
49
47
49
48
49
49
45
49
49
40
44

1

9
0

5
2

0

9
9

7

3

5

4

2

9
0

5

2

2

I

3.1
2.1
2.4
3.0
2.2
1.8
8.8
1.2
8.2
1.8

I
0
I
0

I
I
0

I
0

2

t
0

I
0

I
0

I
I
I

l8
t8
t8

25-27
l3-17
t5-l9
4-5
8-10
6-8
8-10

33-44
8-l 0

9-lt
35-3 I
t0-lI
21-31
5-8

L7-23
?-8

l5-18
l5-23
l6-21

IO
36
tl
30

6
t9

1
l6
t8
I8

l8
l8
l8
I8
l8
l8
I8
l3
l8
l8
l8
l8
l8
l8
18
l8
t8
l8
18

2't-34
l3-16
t6-20
4-6
9-t 4

6- l0
8-tl

22-30
8-l r
?-18

34-40
9-lI

29-33
4-1

t5-l8
6-8

L7-22
I 5-20
l6-19

3l
I5
t8

5

tl
9

l0
21
IO

9
38
l0
3l

6
l6

1

l8
l8
t8

26
l4
t6

28-34
l0- I9
L7-23

4-1
l0- t9
?- l5
9-12

23-36
8-l 2
8-Il

36-42
9- l7

26-35
4-9

t3-18
?-9
?-3 I

L7-24
L1-22

4

9

1

9

3?
9



Ñ Herrstlcs ând relatlve body Proportlonsr of À¡!.Emacrorhvnchus, Àrlus (Brustlarlus) nox and À. (E.) soll.dus (rratloscould not be cofliputed tf character ts mlsslng or damaged on a speclmen). n-lìarnple slze; sD.itandard devtatlon.

Character

su (mm)

HL ln SL

eye length ln HL

eye length ln snout length
eye length tn bony lnterorb. wldth
occlplÈal proc. wtdth ln proc. tength
D splne length ln HL

P splne length tn Ht

adlpose fln base length ln D f1n
base length

adlpose fln base length tn
lnterdorsal space

caudal peduncle depth 1n lts length
predorsal length ln SL

longest barbel ln sL

head helght ln head wldth
l. premax. tooth band ln Lts h'ldth
count of À fln rays

count of P fln rays

total cR (flrst arch)

total cR (last arch)

macrorhvnchus lJeber q Herre soltdus Herre

n

9

9

9

9

9

9

't

'l

9

9

9

9

9

9

9

9

9

9

9

range

t68-300

3.7-4.0
5.3-?.5
I .9-2.8
1.8-2. ?

I .8-2. s

l. 3-1.6

l.l-r.?

neân

220

3.9

6.5

2.3

2.2

2.r
1.4

I.4

SD

52.1

0.I
0.8

0.3

0.3

0.3

0.1

0.2

range

I00-282

2.9-3.1
4.4-1 .1

I .3-2.6
I .3-2.6
1 .5-4.8
I .5-2.0
I .6-2.0

4.3-?.5
2.1-3 .2

2. 5-3 .0

3. 4-4.5
l. l-t.4
5. ?-10.2

I8-2t
8-9

56-6?

48-57

mean

192

3.2

6.2

1.9

2.0

2.0

1.7

I.?

SD

51.3

0.2

0.8

0.3

0.3

0.8

0.1

0.1

ran9e

14-210

2.9-3.6
3.9-?.6
1.2-2.7

1.3-2.5

1.2-2.6

I .3-2.0
1.2-I.8

3.4-6.6
I .8-2.6
2.4-2.8
2.8-4.4
t.0-1.8
5. 2-10.9

t't-23
8-10

19-30

l9-30

mean

154

3.3

5.6

1.9

1.8

1.8

1.6

1.5

SD

51.4

0.1

0.8

0.3

0.3

0.3

0.t
0.1

n

18

l8
l8
l8
l8
l8
l8
l8

n

49

49

¿19

49

49

47

44

40

1.3-2.4 1.8 0.4

3. ?-6.4

2,0-2.6
2.6-2.9
2.3-3 .0

1.0-1.2
5.6-1I.4
20-22

l0-l I
t2-l6
t5-l9

l8 1.4-2.3 1.8 0.3 48 l.t-2.9 l.? 0.3

4.9

2.2

2.8

2.'l
I.t
8.9

21.6

10.8

14.0

t6. {

1.0

0.2

0.1

0.3

0.1

2.0

0.?

0.4

L.2

1.6

l8
l8
l8
l3
t8

l8
I8

l8

l8
l3

5.6

2.6

2.1

3.8

1.3

8.2

l9 .6

8.8

60.6

52.9

0.9

0,3

0.1

0.3

0,1

1.4

0.9

0.4

3.3

2.9

49

43

49

48

¿19

48

49

¡¡9

¿18

48

0.8

0.4

0.1

0.4

o.2

1.2

L.2

0.5

2.4

3.5

4.5

2.3

2.6

3.5

1.3

7.6

l9.3
9.4

24.0

24.1



table{4 percent of HL ând SLr for Àrlus auqustus, f..(cqchlefells) dqntelst ând À' (g') spatula

iiÇãån,"ges cour¿ nãt ¡" computeo-IÏ-crrñõ1s;rsslng or danaged on a speclmen). n ' sample slze;

SD - standard devlatlon.

auqustus Roberts danlelsl Regan spatula Ramsay & ogllby
Character

Percent of HL

head hetght
head wldth
eye length
mouth gaPe

lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal Process length
occlpltal Process wldth

Þercent of sL

HL

head helght
head wtdth
eye length
mouth gape
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal Process length
predorsa) length
D fln base length
lnterdorsal length
adlpose fln base length
A ftn base length
caudal Peduncle dePth
caudal peduncle Iength
gectoral sPlne length
dorsal sPlne length

n range

6 5{-61
6 7l-?8
6 I0-I3
6 50-56
6 40-44
6 3l-36
5 34-42
6 33-38
6 32-33
6 15-18

6 29-32
6 16- 18
6 2L-25
6 3-4
6 l5-t?
6 12-14
6 9-ll
5 t0-12
6 10-12
6 9-10
6 3?-40
6 l0-ll
6 23-2'l
6 9-13
6 l?-19
6 ?-8
6 l3-r5
5 L7-20
5 I?-21

ran9e

3't-62
58-12

8-3 t
4 4-59
36-42
37-41
72-L24
26-3 I
25-32
I 3-20

29-33
l 2:18
t'r-23
3- l0

l3-I8
ll-I4
ll-I4
23-38

8- I0
8- l0

37-41
9-ll

26-34
't-t2

L9-22
7-8

l2-16
l6-25
15-2I

rånge

38-48
52-63

6- l2
42-45
32-35
38-40
5l-81
2L-27
25-30
t2-11

30-3 4
It-16
t7-2I
2-4

t3-l5
l0- l2
tl-13
L't-28
7-9

8.5-9
A0-42
9-tt

22-25
IO-I6
I4- 19
6-?

t3-t5
t3-l?
L5-22

mean

58
75
ll
53
42
34
36
36
32
l6

30
l?
22

3

t6
I3
t0
tt
tl
l0
38
II
25
l2
l8
't

t4
l8
t9

mean

45
65
l4
5l
39
38

102
28
28
I6

3l
I4
20

4

l6
L2
T2
32

9
9

38
l0
30

9
2L
I

l4
I8
l9

¡îean

43
51
l0
44
33
39
63
24
28
l5

33
l4
I9

3

l4
ll
l3
20
I
9

4l
IO
24
l4
l7

6
l4
l5
l8

SD

3.
3.
2.
l.
t.
0.

t0.
t.
l.
1.

SD n

l5
t5
l5
15
l5
l5
L2
l5
l5
l5

8
6
0
7
6
9
0

9
9
9

SD

6.
4.
5.
4.
l.
l.

18.
l.
2.
l.

1.4
2.1
t.5
t.7
1.4
0.8
0.?
4.9
0.8
0.5
1.0
0.6
2.'l
Ì.3
0.8
0.4
1.2
2.3
1.6

n

1
1
-l

'l
1

1
1
'l
'l
'l

'l
't
'l
'l
7
'l
'l
1
'l
7
7
't
'l
'l
'l
1
1
'l
6

9
9

2

5
6
3

2
6
I
8

3.1
2.5
1.0
2.2
I.5
1.8
3.1
1.8
0.6
1.3

1.0
0.9
l.I
0.3
0.?
0.6
0.5
0.8
0.6
0.3
L.2
0.5
1.7
1.4
0.8
0.3
0.6
0.6
I.3

l5
I5
l5
t5
l5
l5
l5
L2
l5
r5
t5
l5

1.5
1.6
t.6
0.6
0.8
0.9
0.?
3.'l
0.7
0.4
1.0
0.6
L.2
2.O
L6
0.5
0.6
1.6
2.3

l5
15
l5
l5
l5
t3
t2



,.Þl"eS lterlsrlcs and relatlve body proportlonsr of Artus auqulÈus, À. (coçhlefells) danlelsl and !. (9.) spatula (rratlos could

ñt-re--"o puted lf character ls mtsslng or damaged on a speclmen). n. sa¡rPle slze; sD - standard devlaÈton.

Character auqustus Roberts @þþ! Reean spatula Ramsay e ogllby

sL (nun)

HL ln sL

eye length ln HL

eye length ln snout length

eye length ln bonY lnterorb. wldth

occlpltat proc. wldth ln proc. lengÈh

D splne length ln HL

P splnerlength ln HL

a,llpose fln base length ln D fln
base length

aJlpose ftn base length ln
lnterdorsal sPace

crudal peduncle depth tn lts length

gredorsal length ln sL

lcngest barbel ln SL

head helght tn head wldth

1.. premax, tooth band tn lts tldth
count of A fln raYs

count of P fln rays

total cR (flrst arch)

rotal GR (Iast arch)

45.3

0.1

0.8

0.3

0.4

0.2

0.I
0.I

n

l5
t5

t5

t5

l5
l5
T2

l3

mean

209

3,3

1.9

3.0

2.2

1.8

1.7

l.?

SD

86.2

0.1

1.9

0.8

0.6

0.3

0.2
0.2

range

I 43-500

2.9-3.3

8.3-15.4

3,3-5.8
I .9-3 .7

1.1-2.4

I .5-2. I
L 9-2.5

mean

302

3.1

10.9

4.2

2.6

1.9

L8
2.2

SD

L52.2

0.1

2.6

1.0

0.?

0.3

0.2

0.3

n

7

1

1

1

1

1

6

1

n

6

6

6

6

6

6

5

5

ran9e

t85-308

3,2-3.4

?.9-10.0

2.6-3.5
2,1-3.1
1.8-2.2

1.5-l . ?

1.6-1.7

mean

23L

3.4

9.0

3.t
3.3

2.0

1.6

1.6

ran9e

120-425

3.0-3.4
3 .2-12 . L

,-2-4.9
0.9-3 .6

L .4-2.3
1.4-2.2
t.2-2.0

2.3-4.4
L .6-2.2
2.5-2.'l
2.6-4.4
1.2-r , ?

5.8-8.2
2l-27

¡0-tl
l8-24

20-25

SD

6

6

6

6

5

6

6

6

6

6

5

0.8-l.l 0.9 0.1 15 0.9-1.4 1.2 0.2 ? 0.6-t.0 0.8 0.1

I .9-2.5
1.8-2.2

2.5-2,7
8.2-9,8
1.2-1.4

6.7-10.0

2L-22

I0-l I
20-22

I8-20

0.2

0.2

0.1

0.7

0.05

1.2

0.5

0.5

l.l
0.?

l5
t5

l5
t2
l5
15

I5

l5
l4
l4

| .4-2.4
1.9-2.4

2.4-2.5
3 .6-5 .9

L.2-L.6
{. l-5 .5
20-23

tl-I2
l5-t?
t4-16

2.2

2.1

2.6

9.3

1.3

?.9

21.5

10.7

2L.O

19.0

3.4

1.8

2.6

3.2

1.5

6.8

25.3

t0.l
21.1

22.7

0.?

o.2

0.I
0.5

o.2

0.7

1.5

0.4

1.9

1.3

1.8

2.2

2.4

5.0

I.4
5.1

21.6

ll.3
t5.6
15.2

0.3

o.2

0.t
0.8

0.I
0.5

1.0

0.5

0,8

0.8

'l

7

1

1

7

1

1

7

7

5



,*réq, Percent of HL ând sLr for Hemlarlus (two spectes)
coÍrputed tf character 1s mlsslng or damaged on a speclmen).

character specles I

and Artus armlqer (r percenÈages could not be
n o sample slze; sD - standard devlatlon.

specles 5 arntqer de Vls

SDmean SD me¿¡n SDnneânPercent of HL

head helght
head wldth
eye length
mouth gape
lnternostr. dlstance
snout length
Iongest barbel length
bony lnterorb. wldth
occlpltal process lengÈh
occlpltal process wldth

Percent of sL

h¡.
head helght
head wldth
eye length
mouth gape
lnternostr. dlstance
snout length
longest barbel length
bony tnÈerorb. wldth
occlpltal process length
predorsal length
D fln base length
lnterdorsal length
adlpose fln base length
À fln base length
caudal peduncle depth
caudal peduncle length
pectoral splne length
dorsal splne Iength

n

10
ll
lt
ll
ll
ll
u
tl
lt
tt

ran9e

38-50
64-?l

7- l4
45-52
33-38
32-41
4?-80
25-35
26-32
L4-22

ran9e

35-40
62-67
5-?

43-46
3l-35
28-32
32-52
26-28
29-3'l

8- l5

rànge

48-6?
66-83
l0-l?
43-5 4

24-33
32-40

107-20¡l
26-35
23-35
t5-26

56
14
l4
48
30
36

145
3l
30
l9

II
l0
ll
1l
ll
1l
ll
ll
ll
1t
tl
tl
ll
tt
ll
lt
ll
t0
l0

3 t-33
l2-r6
20-23
2-4

l5-t6
I t-12
r t-13
I 5-25
8-tl
8-t0

38-4 3

I l-t3
L5-25
8- l6

l4-l?
7-8

ll-17
L5-22
I4-24

32
l4
2L

3

l5
lt
ll
2L
l0

9
40
L2
2L
t2
l6

7
l5
l8
l9

30-32
tl-t3
l9-2 I
2-2

I3-t4
9-tt
9- l0

I I-Ì6
8-8
9-II

35-3 7

t0-I2
25-29
9-lr

t5-l?
6-?

I3-ls
I5-t6
I6- l8

25-3 I
t4-20
I9-25
3-5

l2-t5
6-I0
8- l2

30-56
?- t0
?-t0

34-39
I0- l3
24-32
6- l3

I 8-23
?-9

t3- 19
L1-23
20-33

28
l6
2L

4

l4
9

l0
4l

9

I
3?
II
27

9
2L
I

l6
2L
25

2.3
2.0
0.5
1.2
1.5
I.8
8.5
0.9
3.5
3.0

1.2
0.9
l.t
0.1
0.6
0.?
0.7
2.7
0.3
0.8
0.9
0.9
1.9
0.9
0.9
0.4
0.?
0.6
1.3

38
64

6
44
32
29
40
26
33
ll

3l
L2
20

2
l4
t0

9
T2
I

l0
36
L2
2'l
l0
l6

6
l4
I5
l7

n

4

4

4

4

4

4

4

4

{
4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

3

8
2
I
0
5
I
I
3

6
7

3

2
2
2
I
2

tl
3

I
2

0.6
1.3
0.7
0.9
0.5
0.4
0.8
3.6
t.1
0.6
1.4
0.?
3.6
2.'t
l.t
0.5
1.6
2.5
3.3

44
61
l0
48
35
36
61
30
29
l6

4.9
3.6
1.8
2.2
2.4
1.5

23.6
2.O
2.6
2.1

1.5
1.2
1.2
0.4
0.8
0.9
0.8
5.9
0.8
0.?
t.3
0.8
2.0
t.3
t.l
0.4
1.3
1.7
3.3

34
34
34
22
23
34
34
32
33
33

34
34
34
34
22
23
34
34
32
33
34
34
34
34
34
33
33
29
30



table30 Hertstlcs and relat.lve body proportlonsr of Hemlarlus (tno specles) and Arlus armlqer (rratlos could not be coÍtPuted

lf character ls mlsslng or damaged on a spectmen). n ' samPle slze; SD'stândard devlatlon'

specles I specles 5 armlqer de VIs
Character

sl- (n¡n)

HL lN SL

ey¿ length ln HL

ey: length tn snout length

eye length ln bonY lnÈerorb. wldÈh

oc:lpltaL Proc. wtdth tn proc. length

D splne length ln HL

P splne ]ength ln HL

adlpose fln base length 1n D fln
base length

adlpose fln base length ln
l.nterdorsal sPace

caudal peduncle dePth tn 1ts length

predorsal length ln SL

lcngest barbel ln SL

head helght tn head Lrldth

l. premax. tooth band ln lts brldth

count of A fln rays

count of P fln .rays

toral GR (flrst arch)

toÈal GR ( last arch)

n

II
II
ll
II
lt
ll
10

t0

ran9e

85-460

3.0-3.2
?.2-14.8

2.6-5.2
1.8-5.2
L.5-2.2
L.4-2.2
I .5-2. I

0.9-3.2
t .6-2. 3

2.3-2,1
4 .0-6.6
1.4-1.7
?.0-9.8

L1-21

ll-12
t0-t I
9-1 I

ran9e

188-35 I
3. l-3.4

I4.6-18.0
4. l-5. ?

4.1-4.?
2,4-3.9
t.6-1.9
I .9-2. I

2.3-3.2
| .9-2.4

2.'t-2.8
6. l-9.5
I .6-t .8

l2.6-21 .0

t9-23

I0- l0

ll-12
l0- I3

ran9e

14-285

3.2-4.0

5.9-10.0

I .9-3.6
I .6-3.3
l. t-1.9
0.8-1.4
I.2-L.1

2.0-5. t
L.5-2.3

2.6-3 .0

I .8-3 .3

t.l-1.5
4.3-10.6

22-25

9- l2
L6-22

L6-22

mean

2LL

3.1

10.3

3.7

3.2

t.8
I.?
1.8

SD

156

0.1

3.0

1.0

t.3
0.3

0.3

0.2

mean

2'14

3.2

I6.6
4.8

4.4

3.2

SD

67.0

0.1

1.4

0.7

0.2

0.6

0.2
0.1

n

34

34

34

34

32

33

30

29

mean

t?4

3.5

7.4

2.1

2.4

t.6
1.2

1.4

SD

65

0.2

t.0
0.4

0.4

0.2

0.1

0.1

n

4

4

4

4

4

4

3

4

1.8

2.O

110.?-I.41.00.241.I-1.21.10.03340.7-1.41.30.2

tl
ll
u
u
l0
1t

tl
11

10

I

1.9

2,1

2.5

4.8

1.5

8.I
18.6

ll.6
10.4

r0.4

0.7

0.2

0.1

0.9

0.I
t.0
1.3

0.5

0.5

0.?

2.6

2.2

2.8

8.3

1.7

16.6

20.5

10.0

tl.5
tt.5

0.4

0.2

0.1

1.5

0.1

3.8

1.7

0.0

0.6

1.3

34

33

34

34

34

33

34

34

33

29

3.0

1.9

2.'l
2.5

1.3

8.1

24.O

I0. I
19.3

19.5

0.6

0.2

0.1

0.4

0.t
I.4
0.9

0.6
1.3

1.9

4

4

4

4

4

4

4

4

4

4



Tabl,eSl. percent of HL and SLr for Arlus thalasslnus, À. blllneatus and ô. Þroxtmus (rpercentages coulô not be

""rnput"¿ 
lf character ls mtsslng or dÀmaged on a speclmen). n = sarnple slze; sD o standôrd devlatlon.

characÈer thalasslnus Rüppetl blllneatus Valenclennes proxlmus 09llby

Percent of HL

head helght
head wldth
eye Iength
mouÈh gape
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal Process length
occlpltal process wldth
Percent of sL

HL
head helght
head wldth
eye length
nouth gaPe

lnternostr. dlstance
snout length
longest barbel length
bony Lnterorb. wldth
occlpltal Process length
predorsal length
D fln base length
tnterdorsal length
adlpose fln base length
À fln base length
caudal peduncle dePth
caudal peduncle length
pectoral sptne length
dorsal splne length

mean sD n

29
16
l9

5

L2
9

L2
t9
ll
lt
39
L2
32

4

T2
1

l5
l9
2L

n ran9e

38-65
58-?4
I l-24
33-49
27-41
36-46
4l-91
3I-47
32-53
t8-30

58 26-32
53 Il-19
53 16-21
53 3-7
50 10-14
50 8-12
52 10-14
52 9-26
53 9-I3
52 l0-I4
53 35-4I
53 8-16
53 28-39
53 2-l I
53 8-14
53 6-L2
53 6-17
5t 15-23
36 l5-2s

ran9e

49-12
59-17
I ¿¡-25

30-53
21-43
3 6-43
56-98
34-44
I 8-48
I l-40

63 26-33
63 l4-20
63 18-23
63 4-1
57 8-t5
57 1-12
63 10-13
62 L6-2'l
63 l0-l 4

61 5-t3
63 35-41
63 10-13
63 29-23
63 3-6
63 10-15
63 4-8
63 L2-20
54 17-22
4 t L'l-24

mean sD

59
70
t9
44
3l
40
74
38
39
t9

28
l?
20

5
I3

9
II
2L
tl
ll
37
tl
34

4

l3
'l

t4
i9
20

ran9e

48-72
6?-79
L4-28
40-54
23-3 3

25-4 I
55-l l9
23-40
27-4L
7-28

mean SDn

23
25
29
26
26
29
29
29
29
29

29
25
25
29
26
26
29
29
29
29
29
29
29
29
29
29
29
27
26

25-3 4

I5-20
t8-24
4-8

l2- 15
6-10
?-t3

t?-32
6-t3
8-tt

34-42
t0-t3
2L-32
6-12

13- l7
?-10

l4- l9
L5-22
t6-24

58
58
55
{9
50
56
54
53
52
52

55
61
l9
43
3l
4l
66
3?
39

63
63
63
5?
5?
63
62
63
6l
6l

60
13
19
45
29
36
83
35
33
202L

7
3

4

3

2
4

t8
3

3

4

4,1
3.1
2.4
3.8
2.5
1.9

10. ?
2.1
4.2
4.3

6
4

9

0
5

I
3

3

5

5

7

5
3

4

2

2

l4
3

3

2

2
6
I
2
5

I
4

1
5

I

2.3
1.2
1.6
0.9
0.9
t.l
1.7
3.8
1.6
0.9
2.L
0.8
2.3
I.5
1.3
0.6
1.4
1.8
t.8

29
t8
2L

6
I3
I

ll
24
IO
l0
38
ll
21
I

l4
I

t6
I9
20

I.5
1.2
1.0
0.6
1.2
0.8
0.8
2.6
0.9
l.l
1.4
0,?
2.0
0.6
0.9
0.6
I.2
t.I
1.4

1.7
1.6
t.2
1.0
1.0
0.7
1.0
3.6
0.7
0.9
t.4
1.3
2.5
1.4
r.2
0.9
1.6
t.?
2.2



&É. Ìtertstlcs and relaÈLve body proportlonsr of Artgs thalasslnus, !. blllneatus and !. proxlmus (rraÈlos could not be

computed lf character ls mlsslng or damagãd on a speclnren). ¡ì ! sample stze; sD'standard devlatlon'

character thalasslnus RüPPell bltlneatus Valenclennes proxl¡nus o9llby

sL (mm)

HL ln SL

eye length ln HL

eye length ln snouÈ length

eye length ln bonY lnterorb. wldth

occlpltal proc. wldth ln proc. length

D splne length ln HL

n qrlne length ln HL

adlpose fln base length I'n D fln
base length

adlgose fln base length 1n

lnterdorsal sPace

caudal peduncle depth ln 1ts length

predorsal length ln sL

Iongest barbel ln SL

head heIght.ln heâd wldth

l. premax. tooth band tn lts wldth

count of A fln raYs

count of P fln raYs

total GR (ftrst arch)

rotal GR (last arch)

53 I . l-4.7 2.8 0 .6 63 2.0-3 .6

n

58

58

57

52

53

52

40

55

range

98-740

3.2-3.8
4. l-8. ?

I .5-4.8
I .5-4. 4

L.2-2.3

1.1-2.1

I .3-2.0

range

88-416

3 .0-3 .9

4. l-? .0
I .5-3.0
I .5-3.0
0.5-3.3
I .2-l .8
t.3-t.7

5.3-13.3
t .5-2.6
2.4-2.9
3. ?-6.3

1.0-I.4
4. ?-10.0

l7-t9
t0-12
t t-16

t0-15

ran9e

53-375

3-4

3.5-7 .2

r .2-2.9
0 .9-2.5
I .2-5.5
1.2-1.8

1.3-1.9

nean

264

3.4

5.5

2.3

2.1

I.9
1.4

1.5

SD

163

0.2

1.3

0.6

0.6

0.3

0.2

0.1

mean

236.5

3.5

5.3

2.1

2.0

2.2

1.4

1.5

SD

87. I
0.2
0.7

0.3

0.3

0.5

0.1

0.I

mean

202

3.5

5.4

2.0

1.9

1.8

t.5
1.5

SD

I02

0.3

I.0
0.5

0.4

0.8

0.1

0.1

n

63

63

63

63

63

6I

4I

54

n

29

29

29

29

29

29

26

21

2.6 0.3 29 1.0-1.9 1.4 0.2

53

53

53

52

53

46

49

5t

36

33

1.1

2.0

2.6

5.6
L,2

6.2

16.0

lI.0
I3.5
L2.6

I.0
I.3
0.1

t.t
0.?

0.6
1.0

0.8

63

62

63

62

63

56

62

62

48

33

1.9

2.0

2.'l
4.9

L.2

6.7

t7.9
lt.0
13.9

13. I

1.4

0.4

1.0

0.6
0.1

t.l
0.?

0.{
1.2

1.2

29

29

29

29

25

22

28

29

25

2L

3.4

t.9
2.6

4.3

L,2

5.5

t1.2
10.6

10.9

10.8

0.8

0.2

0.I
0.7

0.1

l.l
0.8

0.6

0.6

0.6

2.6-L1.0
I .5-2.5
2.4-2.9
3.9-11.0
I .0-r .6
2.2-8.0
t5-1?

I0- l2
l2-15

I t-14

2.6

0.3

I .9-4.8
I .6-2.3
2.4-2.9
3. l-6.0
I .0-1. 4

3.9-8.8
16-t9

t0-l2
t0-t2
I0-l 2



table3g percent of HL and SLr for Àrlus veluttnus, ¡. çavlorl. and Elgs specles ? (rPercentages could not

6ãìãñlut"o lf character ls mlsslng or ¿amaged on i speclmen). ñ É sample slze; sD ' sÈandàrd devlatlon.

C'lìarac ter gþ!!ry ueber tavlorl Roberts specles ?

Percent of HL

head helght
heôd Ltldth
eye length
mouth gaPe
lnternostr. dtstance
snout Iength
Iongest barbel length
bony lnterorb. wldth
occl.pltal Process length
occtpltal process wldth

r ær.centofst
HL
head helght
head wldth
eye length
mouth gaPe
lnternostr. distance
snout length
longesÈ barbel length
bony lnterorb. wldth
occlpltal process length
predorsal length
D ftn base length
lnterdorsal length
adtpose fln base length
A fln base length
caudal peduncle dePth
caudal peduncle length
pectoral sPlne length
dorsal sPLne length

62
74
13
43
3l
4l
93
36
36

?0
9

43
30
36
3l
33
3l
l5

60
70
l6
3?
26
38
89
32
34
l8

40
40
40
38
39
40
40
40
39
39

40
40
40
40
38
39
40
40
40
39
40
40
40
40
40
39
39
38
38

r¿ìn9e

46-12
58-81
t0-24
31-44
2l-31
33-44
54-It4
28-36
28-41
r 3-21

26-32
L4-20
t6-23
3-6
8-13
6-9
9- l4

t6-32
?-ll
8-Il

35-4I
l0- l9
20-33
7-14

L5-22
?-9

l3-18
l5-21
I 5-23

meàn SD

28
I?
20
{

1l
't

lt
25

9
9

38
L2
28
10
l8
I

l6
l8
t8

rån9e

6l-63
?3-75
t3-t 4

4l-44
30-3 I
39-43
9l-95
35-3?
33-38
2L-21

2 21-2'l
2 L7-11
2 20-21
2 4-4
2 LT-12
2 8-9
2 LL-12
2 25-26
2 10-10
2 9-ll
2 31-38
2 13- 13
2 2't-2'l
2 t0-L2
2 18-19
2 8-8
2 16-18
2 20-21
2 20-21

mean SD ran9e

53-65
65-77

8- 1l
39-46
29-33
3 4-37
28-3 4
29-3'l
2l-38
L2-L1

29-32
l6-21
l9-25
3-3

12-14
8-l I

t0-12
9- l0
9-12
6-l I

37- 40
l0-ll
24-30

8-10
l4-I7
?-8

I2- I6
t1-20
t6-19

mean sD

3.4
3.5
0.8
2.2
1.4
1.3
2.0
2.4
5.0
t.6

t.4
1.5
0.2
2.4
1.2
2.'l
2.1
1.0
3.6
0.1

n

2
2

2
2
2

2
2
2
2
2

2
4

6
9
I
3

6
3

4

1

5
5
3
2
2
2

l5
2

3

I

57

3l
t?
2L

3

l3
9

ll
IO
l0

9
39
t0
21

9
15

7
I5
l9
t?

n

9
9
9

9
9

9
9
9
9

9

9

9

9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
6
I

.04

.3

.4

.l

.'l

.3

.?

.8

.3

.0

.6

.2

.l

.l

.5

.3

.1

.0

.0

2L

27
t?
20

4

L2
I

It
26
l0
l0
37
l3
27
tt
I8

8
l7
2L
20

t.6
1,2
1.7
0.9
1.0
0.8
1.0
4.0
0.9
0.8
1.5
1.3
2.1
L8
l.?
0.5
L.2
1.8
I.9

0

0

0
0

0
0
0

0

0

I
0

0

0

I
0
0
I
I
I

0.9
I.4
t.5
0.2
0.9
0.6
0.6
0.5
0.9
1.6
0.9
0.4
2.L
0.?
0.9
0.3
1.2
L.2
0.9



rab1"3f llerlstlcs and relatlve body proportlons. of À4.8 velutlnus, ¡. tavlorl and S!5 specles ? (rratlos could not be

compute¿ 1f character ls mlsslng or danaged on ô speclmen). tì ' sample slze; SD - standard devlatlon.

Charac ter velutlnus lJeber tavlorl Roberts specles ?

sL (nn)

HL In SL

eye length ln HL

eye length ln snout length

eye length ln bony lnterorb. wldth

occlpltal proc. wldth ln proc. Iength

D s2lne length ln HL

P s¡lne 1ên9th ln xu

adt2ose fln base length 1n D fln
base length

adl2ose Eln base length ln
trterdorsal space

caulal peduncle depth ln tts lengÈh

preäorsal length tn sL

longest barbel ln sL

head he1ght ln head Lrtdth

l. premax. tooth band ln tts ettdÈh

count of A fln rays

cor¡rt of P fin rays

rotaÌ cR (flrst arch)

total GR (last arch)

n

2

2

2

2

2

2

2

2

n

40

40

40

40

40

39

38

38

40

ran9e

?3-380

3.2-3.9
4.2-10 .0

I .6-4.3
I .2-3. I
| .5-2.4
1.2-1.9

t.2-1.9

mean

t91

3.6

6.8

2.6

2.2

1.9

1.6

1.6

SD

90.6

0.2
1.5

0.6

0.6

0.2
0.2

0.2

ran9e

290-325

3.6-3.6
1.4-7.6
2.9-3.2
2.6-2.8
I.6-1.8
1.3-1.4

1.3-1.4

nean

308

3.6

?.5

3.t
2.'l
1.7

I.4
1.3

SD

24.'l

0

0.t
0.3

0.I
0.2
0.1

0.1

ran9e

237-450

3. t-3.4
9.3-t 1.9

3.1-,1 .4

2.'t-4.4
I .3-2.8
I .6-2.0
1.5-1.?

mean

321

3.3

10.6

3.8

3.5

2.1

1.8

1.6

SD

't2.1

0.1

0.8

0.4

0.5

0.4

0.1

0.1

n

9

9

9

9

9

9

8

6

9

9

9

9

9

9

9

9

9

9

I

0.8-1.6 r,2 0.2 2 L.r-2.3 L,2 0.1 l. t-1.4 1.2 0 . I

40

39

40

40

40

37

40

40

39

38

I .6-4.6
L .1-2.4
2.4-2.9
3 . t-6.3
0.8-I.4
3. I-8.2

L7-24

l0-t2
l3- l8
I5-19

2.8

2.1

2,6

4.2

1.2
¿¡.6

20.9

10.6

16. t
t?.3

0.?

o.2

0.1

0.8
0.1

1.0

2.0

0.6

t.3
1.1

2.3-2.6
2.O-2.2

2.6-2.'l
3.8-4.0
L.2-t.2
5. l-5.5
l9-19

rl-u
t5-l5
t5-l7

2.4

2.L

2.7

3.9

t.2
5.3

19

1l
t5

l6

0.2

0.1

0.04

0.1

0

0.3

0

0

0

1.4

3.1

2.L

2.6

10.5

L.2

6.0

t9.8
I0.8
14. ?

I5.5

0.4

0.2

0.1

0.5

0.05

0.8

0.7

0.?

I.l
0.8

2

2

2

2

2

2

2

2

2

2

2.1-3.1
I .8-2. 4

2.5-2.'l
9.8-1 I . 4

t.2-l .3

4,6-1 .2

19-2 I
l0-I2
13-t7

ls-17



t"Þt"3{ Percent of HL and sLr for Àrlus qraeffet, À. bernevl ånd &!E specles 3 (rpercentages could not be

computed lf character ls mlsslng or darnaged on a speclrnen). n ¡ sample slze; SD - sÈàndård devlaÈton.

character qraeffel Kner & sÈelndachner bernevl Uhltley specles 3

Percent of HL

head helght
head wldth
eye length
rîouth gape
lnlernostr. dtstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal process length
occlpltal process wl.dth

Percent of sL

HL
head helght
head wldth
eye length
mouth gape
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal process length
predorsal length
D ftn base lèngth
lnterdorsal length
adlpose fln base length
À fln base length
caudal peduncle depth
caudal peduncle length
pectoral splne length
dorsal splne length

n

143
144
148
u3
108
145
144
142
142
t42

5

I
0

2
4

I
5

6
4

1

n

5t
52
53
44
43
53
5l
53
53
53

ran9e
¡17-69
66-?9
l6-32
32-41
22-49
2t-39

I 0{-I76
29-3'l
21-38
I 5-26

58
7t
23
39
26
34

140
33
32
22

I45
l4t
L42
I45
ll0
105
L42
t42
t40
142
L42
I4l
t4l
l4t
t39
140
140
130
122

53
5l
52
53
44
43
53
5I
53
53
53
53
53
53
53
53
53
5l
49

range

4L-11
50-99
l0-28
36-52
22-35
30-4?
56- I ¿16

28-43
2L-38
l4-29

26-34
13-22
t4-29
4-8

10-16
6-t I
9- l3

I7- 4l
8- 13
?-ll

34-42
9-I 4

t8-32
4-t4
9-t?
5-9

t3-t9
L3-2't
L4-26

mean SD

30
Ì6
2L

5

I3
9

ll
28
l0

9
38
tl
28

9
t4
I

l6
20
l9

mean SD range

55-64
66-?3
t9-28
35-5 I
20-28
34-41
80-134
26-3 I
28-38
L9-26

26-29
l5-t8
t7-21
5-7
9- l4
5-8
9-ll

23-39
7-9
8- t0

35-38
lÌ-13
t7-30
8-t2

r6-19
?-9

l6-20
L9-26
2L-21

mean SDn

6
4

4

3

2

2
19

2
3

2

55
?l
l8
43
29
37
95
34
30
2L

t3
l3
l3
l3
l3
t3
L2
l3
t2
L2

I3
t3
l3
l3
13
I3
t3
t2
t3
L2
l3
l3
l3
I3
L2
l3
l3
I3
I2

s.5
2.8
3.9
3.6
3.8
3.4

15.5
l.?
2.3
2.6

1.2
I.3
t.0
1.0
t.l
l.l
l.l
3.9
0.7
0.5
t.t
0.?
2.2
t.l
0.9
0.5
1.t
1.9
2.5

6l
?0
24
4l
25
37
07
28
33
22

21
l6
l9

1
l1

1

l0
29
I
9

36
L2
2'l

9
l8
I

t7
2L
23

2

2
3

4

2
2

t3
I
2
2

1.3
0.9
0.9
0.?
1.3
0.7
0.?
4.0
0.5
0.6
t.l
0.6
3.5
L.2
3.2
0.4
1.2
1.8
1.9

'l
5
I
2
t
0

t
7

6
't

1.7
1.5
I.5
I.0
1.3
1.0
0.9
4,7
1.1
0.?
1.4
0.9
2.1
1.5
t.3
0.6
1.1
2.4
2.4

26-32
L4-20
L8-22
5-9
9- l3
6- l4
6-u

33- 48
8-11
8-lt

36-4 I
t0-t4
22-32
5-t 0

L2-L7
6-9

l3-19
I 9-28
LT-27

28
I6
20
'l

ll
1

l0
40

9
9

38
L2
27
I

t4
I

t7
24
23



t*lr¿¿ Herlstlcs and relatlve body proportlons* of Àg!8 qraeffel, A. bernevl ðnd ElE specles 3 (rratlos could nor be computedlf character ls mlsslng or damaged on â speclmen). n = sarnple slze: sD - standard devlatlon.

Character

s¡- (mm)

HL ln SL

eye length ln HL

eye length 1n snout length

eys length tn bony Lnterorb. wldth

oc:lpltal proc. wldth tn proc. length

D sgtne length ln HL

P splne length ln ttt

adlpose fln base length ln D fln
lase length

adlpose fln base length ln
lnterdorsal space

caudal peduncle depth ln lts lengÈh

predorsal length ln SL

longest barbel ln SL

head helght 1n heåd wldth

l. premax. tooth band ln 1ts brtdth

count of À flri rays

count of P fln rays

to:al cR (flrst arch)

to:al cR (last arch)

qraeffel Kner & Stelndachner bernevl tlhltley spectes 3

n range

46-400

2.9-3.9
3 .6-9.6
l ,2-3.6
l.t-4.1
l.l-2.1
L.L-2,2
t.L-2.2

mean

20t

3.4

5.9

2.2

2,0

1.4

1.6

1.5

SD

89.0

0.2
I.3
0.5

0.6

0,2

0.3

0.2

ran9e

58-280

3.2-3.8
3.2-6.4
0.9-2.3
0.9-2.3
1.2-2.1

I . l-2.8
I .0-I .6

range

56-226

3.4-3.9
3.6-5.2
I .3-2.0
I .0-1.5
1.2-2.0

t.0-1.3
I .0-I .5

mean

ll5
3.7

4.2

1.6

1.2

1.5

1.2

I.3

n

53

53

53

53

53

53

49

5r

nean

t46

3.5

4.4

t.5
1.4

1.5

1.3

L.2

SD

55.2

0.1

0.7

0.3

0.3

0,2

0.3

0.1

SD

40.2

0.2

0.6

0.3

0.2

0.2

0.1

0.t

n

t3

13

t3

l3

l3

L2

T2

l3

145

145

148

145

142

t42

122

130

141 0.8-2.4 I.4 0.2 53 L.L-2.2 1.5 0.2 t3 1.0-I.6 I.3 0.2

141

140

142

142

143

u5
l¡¡l
I36

134

95

I . ?-6.6

1.6-3. I
2.4-2.9
2.5-5.8
0.8-1.?
3 .9-9. 4

l5-21
9-12

L6-23

I 5-23

3.4

2.0

2.6

3.6

t.3
6.5

17.8

10.5

19. 4

18. ?

0.8

0.2
0.1

0,6

0.1

t.2
0.9

1.0

1,2

1.6

53

53

53

5l

5I

52

53

49

50

40

2.A-5.4
I .7-2.8
2.4-2.1
2. I-3 .0

L 0-1 .5

4.2-16.'t
l6-20
9-12

15-20

I 4-20

3.?

2.2

2.6

2.5

L.2

7.9

I?.5
10.2

18.3

17.8

0.?

o.2
0.1

0.2

0.1

2.2
0.8

0.6

1.3

1.2

l3
l3
13

L2

I3

L2

l3
13

13

13

2. l-3 .8
2.0-2.8
2.6-2.8
2.6-4.3
l.r-1.2
3 .6-9.2

L1-22

8-tI
l5-20

l4-t8

3.0

2.2

2.8

3.5

t.l
5.0

19.2

9.8
t8.4
15.5

0.03

1.5

1.4

0.9

1.4

1.3

0.6

0.3

0.t
0.4



I"tþÍ. Percent of HL and sl-r for Arlus latlrostrls, !. mtdqlevl and Elus specles 2 (rpercentages could not
be computed lf character ls mlsslng or damaged on a speclmen). n ' sarnple slze; sD = standard devlatlon.

character latlrostrls llacleay mldqlevl Kallola & Pterce
(2 subspp. comblned)

specles 2

Percent of HL

head helght
head wl.dth
eye length
mouth gape
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal Process length
oq:lp1tal ptocess wldth

Percent of sL

HL
head helght
head wldth
eye Iength
mouth gape
lnÈernostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpltal process length
predorsal length
D fln base length
lnterdorsal length
adlpose fln base length
À f1n base length
caudal geduncle depth
caudal pqduncle length
pectoral splne length
dorsal splne length

n

33
33
33
32
33
33
33
33
33
32

54
15
l4
50
35
38

123
35
30

n

29
29
30
24
24
29
30
28
30
29

29
28
28
29
23
23
28
29
21
29
29
29
28
28
29
29
29
25
21

3

0
0
0

2

0
6
2

4

4

l.t
t,2
1.1
1.0
t.l
0.8
l.r
3.1
l.l
2.4
1.5
0.?
2.r
1.3
l.t
0.5
1.4
2.0
1.6

58
?0
20
45
33
3'l
14
33
34
l9

33

ran9e

46-68
64-80
13-21
36-52
30-38
32-44
59-I 48
26-38
22-18
L4-24

25-29
I3-I8
L7-22
4-'l
9- l4
8-ll
8- l3

t?-39
7-1r
6-22

32-39
IO-I4
22-31
?- I4

I 4-20
?-9

l4-20
L5-23
L6-22

mean sD rån9e

40-56
56-?6
9-22

4l-51
29-39
3 3-40
50-76
26-38
25-35
I l-t9

29-34
l3-t7
L8-24
3-6

L2-t'l
9-t2

I0- l3
L1-24
8-L2
8-ll

3'r-42
9-12

23-29
?-l I

l2-t6
6-?

l2-18
t3-19
l3-21

ran9e

45-63
67-82
l2- l8
46-56
30-39
35-4 0
90- l??
3 l-40
24-12
I 6-25

mean SD n mean SD

33
33
33

32
33
33
33
33
33
33
33
33
33
33
33
33
33
33

29
l6
22

¡l

l5
l0
II
36
t0

9
38
II
28

9

28
l6
l9

6
t2

9
t0
2L

9

9
37
L2
26
l0
l7
I

l7
19
l9

3l
15
2L

4

I5
It
tl
20
t0

9
40
l0
26
l0
l4
'l

l5
l7
l8

4.6
3.9
3.9
3.3
3.3
1.8
'I .4
3.4
2.4
2.1

1.3
l.I
I.5
l.t
1.5
1.3
0.7
2.r
1.3
0.?
1.4
0.8
t.6
t.0
0.8
0.3
I.I
1.6
2.5

47
66
l4
41
34
36
63
33
30
l5

5

4

4

3

2

3

t4
3

I
2 2L

l7

32
32
32
32
32
32
32
32
32
32

32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
32
28
30

21-32
l4- l8
20-25
4-5

t3-l?
8- l2

l0- 13
28-50
9-L2
1-2L

34-39
8- l4

24-32
6- l2

t 5-20
6-8

l4-t9
L9-24
L6-22

4.8
3.9
2.1
3.1
2.3
1.4

23.2
2.4
8.2
2.0

1.4
1.0
1.4
0.5
1.3
1.0
0.8
5.5
1.0
2.3
1.3
0.9
2.0
1.5
1.3
0.4
1.2
1.5
I.7

1

I6
2L
l9



rrstlcsandreraÈlvebodyproporrronsl-:f-o.ty"ri.lr::::î"-,!.mLdglevl:f.Pspecles2(rraÈloscouldnotbe
character ls mlsslng or damaged on " "p"àtñã-il 

n ' samPle tî'"ñõa-standard devl'rtlon'

specles 2

latlrostrls MacleaY mldqlevl Kallola & Plerce
Character

sl (nun)

HL lN SL

eye length ln HL

eye length ln snout length

eye length tn bony lnterorb' ltldÈh

occlPltal proc. ntdth ln Proc' Iengrh

D sPlne length ln Hl-

F sPlne length tn HL

adlgose fln base lengÈh 1n D fln
base length

adlPose Eln base length ln
1,nÈerdorsal sPace

caudal peduncle dePth ln lts length

predorsal length ln SL

longest barbel ln sL

head helght ln'head wldth

l. Premax. tooth band ln lts wldth

count of À fln raYs

count of P fLn rays

total GR (flrst arch)

Èotal GR (IasÈ arch)

n

33

33

33

33

33

32

33

33

tl?
0.1

L.2

0.6

0.6

0.5

0.1

0.2

83

0.I
2.1

0.8

0.9

0.3

0.3

o.2

n

32

32

32

32

32

32

30

28

range

63-450

3. 4-3.9

3 . ?-8.0

I .2-3.5
I.0-3.1
1.2-4.2
1.2-I.8
I .2-l .8

mean

t8I
3.6

5.1

1.9

l.?
I.9
1.5

1.5

ran9e

99-348

3.0-3.5
{.6-II.4
I .6-4.2
I.3-4. I
I .5-2.8
L .4-2. A

| .6-2 .4

mean

234

3.2

?.8

2.8

2.6

2.0

1.8

1.9

ran9e

84-380

3.2-3.'l
5.4-8.6
2.0-3 .3

1.8-3.4

r.0-3. {

I . 3-2.0

l. t-1 .6

mean

194

3.4

?.1

2.7

2.5

1.5

1.5

I.4

SD

83 .3

o.2

1.0

0.4

0.5

0.4

0.2

0.I

SD
SD n

29

29

30

29

28

29

28

26

33 0.9-1.5 L.2 o'1 28 o'9-I'4 1'I o'l 32 0'8-1'9 L'2 0'2

33

33

33

33

33

32

33

33

32

30

2.1

2.2
2.'l
5.0

t.2
6.6

2L,3

Il.0
16.2

l?.4

0.5 28

29

29

29

29

28

29

29

28

25

2.8

2.1

2.5

5.1

l.{
't .'l

I8.0
10.4

r3.0

15.0

0.4

0.2
0.t
0.5

0,2

1.3

0.9

0.6

2.6

2.4

32

32

32

32

32

3I
32

32

30

28

3.0

2.2

2.7

2.8
1.4

?.6

I9.6
9.8

l?.?
19 .5

0.7

0.2

0.9

0.4

0.1

t.2
1.0

0.4

1.8

I.3

l.?-3.8
t.?-3.1
2.5-3. I
2.6-6.0
t .0-l .5
{.3-9.6

L9-24

9-L2

l4-2L
l4-21,

0.3

0.1

0.6

2.L-3.1
1.1-2.6
2.4-2.1
4 . l-6.0
t.2-1.?
5 .2-r0 .0

l6-19

9-lt
I 0-r?

I r-19

2.L-4.7
I .8-2.8
2.6-2.9
2.0-3 .6

1.2-L.1

5.5-10.1
l8-22
9-r0

L3-22

l6-21

0.1

r.3
L.2

0.?

t.5
I.6



1able37. Percent of HL ând sLr for Àrlus leptaspls, A. mastersl ànd ElE specles 6 (rpercentages could not be
computed lf character ls mlsslng or damaged on a speclmen). r¡ r sanple slze; SD - standard devlatlon.

Character leotaspls Bleeker mastersl Ogtlby spectes 6

Percent of HL

head helght
head wldth
eye length
mouth gape
Lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occlpttal process length
occlpltal process rldth
Percent of SL

HL
head hetght
heôd brldth
eye length
mouth gape
lnternostr. dlstance
snout length
longest barbel length
bony lnterorb. wldth
occl.pttal process length
predorsal length
D fln base length
lnterdorsal length
adlpose f1n base length
A fln base length
caudal þeduncle depth
caudal peduncle length
pectoral splne length
dorsal splne length

mean

53
't'l
t5
50
35
36

III
35
30
20

30
30
30
2'l
26
30
30
30
29
30

n

5l
5l
52
44
44
5l
5t
49
52

nSD

2252

ran9e

33-63
6?-83
L0-23
35-58
30- 40
30-44
70-174
25-45
23-35
t2-27

28-36
L0-22
20-28
3-1

l0-19
9-t4

l0-14
23-51
9-t4
1-t2

3 5-43
9-13

l6-33
't-14

l2-t8
7- l0

l3-t 8

15-25
L2-24

rân9e

45-61
69-86
I l-2t
46-54
30-3?
29-39
73- I 6?
32-40
I t-34
l9-34

25-3 I
l3-l 7

L9-24
3-5

l2- I6
8-l I
8-l I

2L-45
8-l I
3-10

34-39
t0-l 2
23-33

?- l5
l3-19
6-9

l4-I9
L1-23
I 5-20

rân9e

50-56
12-'16
8-ll

52-54
30-3s
35-39
78-l 10
30-34
27-42
t5-26

32-33
l6-18
23-25
3-4

1?- l8
l0-It
I l-t3
25-36
l0-l I
9- l4

39-42
ll-14
l4-2t
t2-t9
12-11
?-8

l5- l8
L1-2L
I6- 19

3l
l?
24

5

l5
ll
ll
34
ll

9

39
II
28
l0
t5
I

l5
20
l8

mean

53
80
I?
49
33
35

r32
35
29
26

2'l
l4
22

4

l3
9
9

36
9
I

36
ll
29
l0
16

7
l6
20
l8

32
t?
24

3

l7
l0
L2
32
l0
ll
40
L2
t?
t?
l5

1
l6
19
l?

6.0
3.9
3.1
4.'l
2.6
2.8

26.'t
3.5
2.9
3.0

2.1
2,3
1.8
0.9
2.0
1.2
1.0
6.9
1.1
0.9
t.?
0.9
3.t
1.5
1.?
0.6
l.l
2.3
2.4

n

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

2
3

6
0
0
9
2
3

5
0

2
1

4

4

3

I
2

2

24
2
4

3

1.3
l.l
1.0
0.7
0.9
0.9
0.6
5.8
0.9
l.t
1.0
0.6
2.3
2.0
2.1
0,5
l.t
t.3
1.3

30
30
30
30
2'l
26
30
30
30
29
30
30
30
30
29
30
30
28
27

SD meån

52
74
l0
53
32
3?
98
32
34

SD

2.6
1.8
t.3
0.?
2.6
2.1

15.3
2.2
6.0
5.0

0.5
0.8
0.5
0.4
0.4
0.7
0.6
5.2
0.6
2.1
l.l
1.4
3.2
3.5
2.0
0.5
I.3
2.3
1.4

52
5l
5l
52
44
44
5l
5l
49
52
52
52
52
52
52
5t
5t
48
45



lable4? üerlstlcs ônd relatlve body ProPortlonsr of Àrlus leptaspls, À. mastersl ànd Àrlus specles 6 (rrattos could not be
computed lf character ls mtsslng or damaged on a speclmen). n = sample slze; SD = standard devlatlon.

character leotasols Bleeker masterst ogltby specles 6

sL (mm)

HL ln SL

eye length ln HL

eye length ln snout length
eye length ln bony lnterorb. wldth
occlpl.tal proc. wldth ln proc. length
D splne length ln HL

P splne length ln HL
I

adlpose f1n base length ln D f1n
base length

adlpose ftn base length In
tnterdorsal space

caudal peduncle depth ln 1ts length
predorsal length ln SL

lcngest barbel ln SL

head helght tn head wldth
l. premax. tooth'band ln lts wldth
cot¡nt of À fln rays

count of P f1n rays

total CR (flrst arch)

total cR (last arch)

n

52

52

52

5l
49

52

45

48

meân

I93

3.2

6.8

2.4

2.4

1.6

t.8
1.6

SD

88.1

0.2

1.3

0.5

0.6

0.3

0.3

0.2

n

30

30

30

30

30

29

2't

28

nean

179

3.1

6.3

2.2

2.2

l.l
1.5

l.¡t

SD

92.8

o.2

1.2

0.4

0.5

0.2

0.2
0.I

r¿¡nge

6?-435

2.8-3.6
4.3-9.5
I.5-4. I
t .3-4 .0

1,0-2.1
I .3-2.3
L.2-2.2

ran9e

79-395

3.2-3.9
4. ?-8.9

I . ?-2.8

r .6-3.2
0.6-t .5
I .2-l .9
L.2-L.1

I .8-4.9
I .9-2.5
2.6-2.9
2.2-4.1
I .3-l .8
5.2-t0.4
l6-20

9-tI
l2- l8
12- l8

range

56-253

3.0-3.1
8.9-t1.9
3.5-4.5
3.0-4.0
I .3-t .8
I.7-2.O
I .6-l .9

0.8-l .8

2.0-2.4
2.4-2.6
2.8-4.0
I .4-l .5
5.5-?, I
t6-l?
9-10

t0-tl
9-9

mean

tll
3.1

10.6

¡¡.0

3.4

t.6
1.9

l.?

SD

95.6

0.04

1.4

0.6

0.5

0.3

o.2

0.2

n

4

4

4

¡l

4

4

3

2

52 0.8-1.5 t.l 0,2 30 0.8-1.6 t.t 0.2 4 0.6_1.1 0.8 0.2

52

5l
52

5t
5l
50

52

5l

48

42

2,9

1.8

2.6

3.0

1.5

9.2

18.3

t0, l
16.3

19.0

0.6

0.2

0.1

0.6
0.2

2.O

1.4

0.4

1.8

2.0

30

30

30

30

30

27

30

30

26

23

2.9

2.2
2,8

2.9

1.5

7.0

18.3

10.0

14.7

15,8

0.8

0.2

0.1

0.5
0.1

t.3
1.0

0.7

1.5

1.5

t.l
2.2

2.5

3.2

1.4

6.4

16.3

9.3

10.5

9.0

0.5

0.2

0.7

0.6

0.1

0.?

0.5

0.5

0.6

0

L .4-4 .2

I . 4-2.3
2.3-2.8
2.0-4,4
1.2-2,4

5.3-16. I
L6-22

9-1t
L3-22

t3-23

4

{
{
4

4

4

4

4

4

4



A1

APPENDIX A. D<tralinital ariid naterial

In order to assess intrafanillal varlablllty and phylogenetic

value of charactera, I examined represerrtatives of nany nominal arild

taxa that do not occur in l,lew Guinea and Australian rraters. ìdany of

these are listed be1ow, occasionally with statenents on synonymles

reallsed or confirned duri-ng the course of thLs study.

thxa are listed in alflrabetic order of the specific eplthet.

Nunber of specimens, institution register number, abbreviated collection

dat-a , s pe cinen s iz e and s ta tus are giv en .

acutirosÈrls Day, 1876

l, Al'{S 8.7733, Irrawaddy River, Burna, no date, ÞYfs Collection,

purch. 1885, 82 mn SL, "TYPE" i 5, NHRM MAL/L934.457.351j!, Mouhnefu,

Burna, libv.1934, L07-132 nn SL.

arenarius Mtiller and Troschel, 1849

I, Z'{B 3001, Chl¡a' 254.5

laipeí Hsienr, lbiwan, Þc. 1960,

Kong, Oct. 1931 , 240 mm SL.

mm SL, TYPE; 3

2L7-250 nm SL;

Iß¡ù'f 19 7247 , Tanshui,

1, CA.S SU 27967, Hong

arlus Harntlton-Buchan art, LB22 (f alcarlus Rlchardson , L844; boa-kei

Turner, 1866 = JunLor synonyrns)

5, RMNH 6899, no collectlon data, coll. P. Bleeker' 18791 161,

190, 213,224 artd 271 mm SL (= TYPES of Psel$-q$-up arlgs-)i l, IAO'ÍNH

3812ç27, Karachl ffsh marketr Pakl,stan, þrfl 1978, L76 nn SL;

6, IAGíNH 3812ts95, t{NW mouth of Korangf Creek, Slnd, Pakl-stan, April



L2.

Ig7B, 99-190 nm SL (112 and 190 mm SL specimens C&S); 1' IAO"INH

38fjì2-63 (in part), nouth of T\rrshian Creelc, Sind, Pakistan, þrIL 1978'

83 mn SL; l, IAO"INH 38134-52, about 6 niles south of HaJanbro creek,

Sind, Pakistan, þriL 1978, 188 mn SL; 1, IAOINH 38135-35, lower 10 km

of Hajambro Creek, Sind, Pakistan, Aprll L978,243 nm SL; 1, NMV 45949,

East Indies Archipelago, no date, Bleeker Collection A, 156 nm SL;

1, Al'{S B .7943, Bonbay, India, no date, Day's Collection, reg. Sept.

1885, 258 mn SL; 1, NMV unreg.' "Island of Fornosa", no date,

153 nn SL; 1, BI'{NH 1866.7.LL2 1, Ceylon, don. Turner, 163 nn SL (= TYPE

of boakei); 3, RMNH 3032, Anoy, China, before L862, L42-237 nn SL

(mísldentified as schlegelii by Bleeker, 1863).

bagre Llnnaeus, L766

1, unreg., Bala de Santos, Sao Paulo, Bræ11 , 1986, 111 mn SL

(c&S)i I, GCRI V81: 17228,04"4L'S, 51o16'I{, Nov. 1977, 193 nn SL.

barba Iacepede ' 1803

1, unreg., 32o58tS, 52"27'w, Jan., 1972' 179 nm SL;

l, USNM 44969, tlruguay, no date, no SL.

blcolor Fo¡sler, 1935

1' ANSP 60777, Bangkok, Thailand, May L934, 190 nn SL'

bleekeri Popta, 1900

2, RMNH 6825, no collectlon data, but probably East Indles

Archipelago, 114 ar^d 124 mm SL, TYPES.



A3

borneensis Bleeker, 1851

1, RMNH 276L8, Bandjermassin, Borneo, before 1859, 113 nm SL,

TYPE (= syntype of HenÍpinelodus nacrocephalus Bleeker, 1858:

M. Boesemnn, in lttt. ); 1 , NMV 46464, Eâst Indies Archipelago, ex.

Bleeker Collection A, Aug. 1885, 82 rnm SL; 1, ANSP 60710-15, Bangþok,

Siam, May 1934, 105.5 mn SL (C&S); 5, IIMMZ 181175, Tonle Sap, Mekong

River dralnage, Cambodla, Feb.1959, 98-128 mm SL (L22 æ,a 123 nn SL

specinens C&S); L, lJþl[Z unreg., Chan Doc market, VieÈnan, L974,

úO rr sr,.

brevibarbis Boulen ger, 1911 (?= fanlly Moctrokldae)

2, MNHN r96V237,

173 nn SL.

Region de 1'Est, freshnater, no date, 119 and

br¡cnanlcus Day, 1869

1, Al'lS 8.7520, Moulmeln, Borneo, no date,

I, NHRM I{.aL/1934-457 35L2, Moulneln, Borneo, Nov

265 nn SL, TYPE;

7934, 163 nn SL.

caelatus Valenciennes, lB40

1, MNHN 8.589, Batavla, Java, no date, coll. Quoy and Gafmard,

260 mn SL, TYPEi 1, unreg., Tanjung Prf-ok, Jakarta, Dec. 1980,

295 nm SL; 2, unreg., Muarakarmg, Jakarta, Dec. 1980, L29 and 198 mn

SL; 3, unreg., Muarakarang, Jakarta, Dec. 1980, 20ç229 mn SL;

L, 147ß 2L60, Belukang, Iampung Selatan, June 1975,154.nm SL;

1, Al'fS B .7940, Bombay, India, no date, Day's CollectLon, purch. 1885,

approx. 290 mn SL; 1, NMV 45986, FlRt Indies Archipelago, no date,

Bleeker Collectlon A, SL not noted.



^4

couma Valenciennes, 1840

L, MQ 5I7L7, Georgetown, Glyana, 1970, L97 nm SL.

crossodlellus 81 eeker , 1846

3, RMNH 6894, "East Indies", 155,161,297 mm SL, TYPES;

1, BI'ÍNH 1863.L2.4.56, "East Indies", 285 nm SL (= TYPES of tonggol

Bleeker, 1846).

dasyceSralus Günther, LB64

1, BMNH 1855.9.19: 1100, "Oahu, Hawaii", Haslar collectlon, no

date, 229 mn SL, TYPE; l, Al,lS I.4981, Panamr, 1901, pres. J.D. Ogllby,

220 nm SL.

dl-spar Herre , L926

4, unreg., hu market, MaaILa, PhIllppines, May 1986,

L75.y23L rnm SL¡ 2, NSI'IT P.43697 (tn part), East Chtna Sea (32'35'N,

722"4018),Oct. 1984, 156.5 and 177 nn SL; 1, cAs SU 35081, Ios Banos,

Phfltppfnes, no date, no SL (skeleton)"

dowli ct 11, 1863

1, CAS SU 5548, Panama, no date r lÍ, 2U mm (skeleton).

dussumierl Valenciennes, 1840

1, Al'{S B.BOU} , Malabar, Indi-a, no date , Day's Collectlon,

purchased 1885, llt mn SL; l, SAI'Í 12381, Chinoe River, no date, coII.

K.H. Barnard,1.B7 nm SLi 1, SAI'1 12403, Chinoe Ocean Beach, no date,

coll. K. H. Barnard, 163 mn SL; 3, Lâ,CMNH 38131-48, HaJanbro Creek

nouth, Sind, Paklstan, libv. L97 B, 141-161 nn SL.



A5

em Dhvse tus Mtiller and Troschel, LB49

n[B 2990, SurÍnan, 320 rnn SL (= TypE of Sciadeichthys Bleeker).1,

fellceps Valenciennes, 1840 (peronil Valenclennes, 1840 = Jtnrlor synonyn)

1, MNHN L207, "Terres ausÈralis", coll. Peron and Le Sueur,

LI2.5 nn SL (= TYPE of peronii); 1, SAl,f 23981, SÈrandfonteln, no date,

93 mn SL; 3, SAI'{ 25000, no data, 13ùI7L nrn SLi 2, AI'IS I.L979y002,

I(nysa, South Africa, no dater 39 and 42 mm SL; 3, unreg., South Afrlca,

Feb. 1987 , 280-290 mn SL (280 nm spec. C&S).

felis Llnnaeus, L766

L,l{(Z 31925, Beaufort, l'trorth Carollna, Anerlca, 1910,

216 mn SL; 46, unreg., Shíp Island, Bilod., Mississlppi, July 1988,

úf1-5O nm SL; 1, GG.L V71: 7705, Lenon Bay, Elorlda, June 1978,

205 mn SL.

fuscus Steindactrner, 1880 ( ?= fa¡nily Modrokldae)

3, NMHN1966-897, l,fadagascar, freshwater, no date, 100, ljll and

140 nm SL.

gagora Hamllton-Buchanan, L822

1, Alf S 8.7706, Calcutta, India, no date, Þy's Collection,

1885, 192 nn SL; 1, ANSP 87532, Bombay , L923, L54 mrn SL;

4, C¿,S SU 33795, Rangoon, Burm", April f937, 110-208 nn SL.

r eg.

genldens Valencl-ennes , 1840

l, unreg., Cananefa, Sao Paulo, Brazll, July I971r 123 mm SL

(c&s ).



A6

gonias pis Bleeker, 1858

BMNH 1863.L?.IL: 159, Sumatra, no date, 73 mm SL, TYPE.1,

grandicassls Valenciennes, 1840

1, USNM, 2L4876, I{, 90 mm (skeleton); 3,

Surinam, Nov. 1977, 15ç237 nm SL.

GCRL VBl: L7226,

gua te mal en s is Gti nth er , 18 6 4

5 GCRL V71: 6501, O:raca, Mexico, A¡9. f967, 55-130 mn SL.

I

Sauvage, 1BB3

, MNHN 2390, IIe de Phu-Quoc (Off of Sían), no date, L22 mm SL,

harma¡rdi

TYPE.

hypoÈthalu.rs Stelndactrner, 1875

2' USNM 76827, Panana, no date,195 andL97 nm SL; 2, USNM

293275, Panamâr Feb. 1985, 168 and-184 mn SL; 2, CÀS SU 7020, Panam¡¡

no date, 188 and 200 nm SL.

izabelensls Hubbs and Mlller , 1960

1, USNM 134348, Iake Ysabel, Guatenala, Aprtl, 1946, PARATYIE,

2L) n¡o SL; 2, INIIZ L77252, Lake Ysabe1,45 and 51 nn SL (mouth

Juventles).

Jatlus Hamil ton-Buchan art, L822

1, Al.fS 8.7997¡ Burme, no date, Þy's Collectlon, purch. 1885,

158.5 mm SLi 3, Al'lNH 17805, Mon¡nva, Chlndr¡ln River, Burma, L935,

I44-L48.5 nm SL.



47.

kessleri Stelndachner, 1846

16, IAO{NH unreg., Panama, 54-4LZ nm SL.

layardf Glinther, 1866 (tenulspinis Þy, 1879 and satparanus Chaudhurl,

1916 = junlor synon¡ms)

3, I*A'OÍNH 38L32-63 (in part), mouth of Thrshlan Creelc, Sind,

Paklstan, April ]-978, LI8-127.5 mm sL; 1, IAofNH 3812ç20, Karachi fish

market, Slnd, Pak is tan , Apr il 19 7 B, L7 2 mm SL i 4 , IACMNH 38L2y93 ,

south of Karactri, tlNl.i nouth of Korangi Creek, Stnd, Pakistan, April

L978, 131-160 mm SLi 7,IAO,fNH 38136-60, south of Hajanbro Creek nourh,

Slnd, Pakistan, April 7978, 149-185 mn SLi 1, I|Q,59239, Ktror A1

Sablya, Ituwait, Sept. L982, 130 nm SL.

leptono tacanthus Bleeker, L8y'.9

1, BMNH 1863.L2.42 114, Madura, IndonesLa, no date, 195 nm SL,

IYPE; 1, unreg., TanJr:ng Priok, Jakarta, Dec. 1980, 245 nn SL;

2t unreg., Paknam flsh narket, Samrtprakan, Ttralland, Ncv. 1985, 174 and

1BB nn SL; L, lLQ, 23707, Penang, Malaya, 169 rnm SL.

lunls cutls Valenciennes , 1840

4, Ì"lU 7643, Bahla, Brazll, 1865, L62-L92 mm SL; L, ltlCZ 7682,

Cannavlenias, BrazII, 1866, 212 nm SL.

macr onota can thus 81 eeker , 1846

1, BMNH 1863.12.42 59, Batavla, Java, no date, 180 mm SL, TYpE;

l, RMNH 6901, Batavl-a flsh market, Jpva, ca.1845, 232 mn SL, TYPE;

l, MZB NIP434, Pontianak, Borneo, ION stn 5 (00o05'N, 111"00'E), Arg.

L949, 106 nn SL; 3, CA^S SU 32707, Plnang, March L937, L4V24O mn SL.
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roaculatus Thunberg, 1..792 (pldada Bleeker, LB46 = junior synonym)

L, 14ß 2L02, Belukang, Iampung Selatanr Juue L975, 134.5 nm SL;

1, MZB NIP47B, Ifupang, Tlmor, InN stn 6, Dec. 1953, 232 mm SL;

L, Ì"17ß NIP435, Pontlanak, Borneo, ION stn 7, AprlL L949, L07 nm SL;

1, A{NH 9517, Borneo, May 1909, 106 mn SL; 1, Al'fS 8.7924, Java, Þy's

Collection, purch. 1885, 22L mn SLi 1, Bt"lNH 1863.L2.4? 57, East Indles,

no date, 190 nn SL (= tYpn of pldada)i 5, RMNH6900, East Indies, no

date,117, 151, L72, 218 and 232 mn SL (= TYPES of ptdada);

1, AMS 8.7965, Java, no date, Day rs Collection, 152 nm SL (= TYPE of

pídada)i 1, NMV 45948, East Indies Collection, no date, Bleeker

Collectlon A, 158.5 mn SL.

nada gas car l-ensis Vaillant , r8g4

1, MNHN L960-236, Reglon de 1'Est, freshwater?, Madagascar, 1960,

140 mn SL; I, MNHN I922-L68, Anbatornalnty, provfnce de ìbevetan¡ña

(rtviere l,lahavavy), Madagascar, no date, 61 mn SL; 1, Al'lNH 17454,

ì,fadagascar, no date, 191 .5 mm SL.

nagatensls Herre , L926

1, CAS(SU) 29983, Cagayan Provlnce at þarrl-, no date, col1.

A.[.I. Herre, 129 nm SL.

manfllensls ValericLennes, 1840 ( phtltppinus Sauvage, 1BB0 = Junior

s ynonym)

l, MNHN 4.2615, Iake La,gLaIze, Itzort, Ph1l lpplnes, no date,

, ANSP 9826L, Manl-la, June L924,103 nm SL (= TYPE of phllippinus);

83-247 nn SL.

L7
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marinus l.titchill, 1815

2, ship rsland, Bilo:d, Missr.ssippl, Ju1y, 19gg, 79 anð.122 mm SL

(c&s)i 1, IJI,ft'tZ 200576, Guatemala, 365 mm SL (skeleton); 3, GCRL

unreg., Holn Island, Mfssisslppi r T0-93 nm SL.

melanoctrlr Bleeker , ].B52

1, BMNH 1863.L2.42 68, no dara, 152 nm SL, TypE; 2, CAS 49426

(1n part), Slntang market, Kapuas, Borneo, July 1976, 166 and

188.5 nn sL (t66 nm spec. ccs); 2, usNM 230311, sane dara, 17g and

225 rnrn SL.

nlcrocefrralus Bleeker 18s5

1, BMNH 1863.I?.LLt L49, no dara, 10g mn SL, TypE.

nllitarls Llnnaeus, L758

L' riZ3 NrP503, TanJung sentanÍr June L944, mN sh 3, 12r mn sL;

1, raofNH 38131-46, fron 20 km south of paitianl creek, sfnd, paklstan,

þri1 L978,240 nn sL; 1, rAo"tNH 38134-50, off HaJambro creek mourh,

slnd, Pakistan, Aprfl 1978,205 nm sL; I, IAofNH 3813!33, lcnrer 10 kn

of HaJanbro creek, slnd, pakl-stan, þrtl 1979, 157 mm sL; 1, unreg.

Pabean, Surabaya, Dec. 1980, 285 nn SL (CeS); 1, NMV 45g47, East Indles

collectlon, no date, Bleeker corlectlon A, sL not noted; l, NMV 46593,

East rndies collectl-on, no date, Bleeker corlectl-on A, sL not noted;

1, NMV 46594, sarp date as previous specimen, SL not noted.

nlno Hamllton-BuchenâDr LB2Z r

1, lao'fNH 38116-35, I(arachl flsh market, sfnd, paklstan, þril
1978' 245 nn sL; 1, IAo'filH 38L32-62, nouth of Turshlan creek, sind,

Pakistan, þril 1978, 225 mm sL; I, NMv 460L9, East rndles Archfpelago,

no date, Bleeker Collectlon A, SL not noted.
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nelsoni Evermann and Goldsborough, 1901

1, USNM 50001, Rlo Usumacincta, yucatan, May, 1900, 327 nn SL,

TYPE; 1, IJIMZ lr9B7I3, Rio de 1a paslon, Guatemala, 480 mm SL

(skeleton); 1, LMMZ L434gB, yalac lake, G.ratenala, 195 mn SL

oetik Bleekerr 1846

1' NMv 45987, East rndlan Archipelago, Bleeker collection A,

received Jan. 1885, no other c-ta,146 mn sL; L, l4z} L46s, surda

straft, Parinbang, Feb. L97L, Lz5 nn sL i 22, unreg., songkhla narket,
probably ex songkhra Lake (brackish ¡rarer), Thailand, Nov. 19g5,

10ts163 nn SL.

panamensis G111 , 1863

1, IjMMZ L77343-5, 250 nm SL (skeleron) ; 10,

BaJa, I'fexico, no date, IILZZO mn SL; 1, GCRL V79:

Bay, EL Salvador, June L976r 102 mm SL.

ïaorNH I{55-140,

16523, JLquitl-sco

parkerl Trail, L832

1' us* 273376, no dara (skeleton); 1, usNM 215204, BrazLr, May,

L975, no SL ooted.

parvlplnnls Da y, 1878

1, Al'lSP 7483L, Bombay, 1924, 124 mm SL.

peruvianus I¡tken, 1.874

1, A{NH 7939, peru, 1919, 20p mn SL.
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pl ani fr on s lli guchl, Reis and Araujo, I9B2

1, unreg., Iagoa dos Patos, Rlo Grande, Btazfl , Dec. 1984,

1IÌ8 rnrn SL; 5, 149.58691, Rio do Su1, BraztL, L982, 65-1I!8 nm SL

(p¡.n erypns ).

proops Valenciennes, 1840

1, USNM 264836, no date, N.E. South Anerica (large skeleton);

l, USNM 214860, llercado, Cartagena, ColumbLa, Nov. 1970 (large

skeleton)i 1, CAS unreg., no collection data (large skeleton).

quadrlscutis Valenciennes, 1840

1, USNM 215201, Brazll, I{, 11.5 nm (skeleton); L, MC,Z 30097,

Georgetown, Guyana, 1908, 310 nn SL.

rqgis pinls Valenciennes , 1840

I, MCZ 30101, Georgetown, G.ryana, 1908, 235 mm SL; 2, I{LCZ 7720,

Para, BrazLl, 1865, IBç224 mn SL.

sagor Hamllton-Buchanan , L822 (sundaicus Bleeker = Junlor synonp)

6, unreg., Songkhla market, caught 1n Songkhla Lake, Nov. 1985,

182.5-198 mm SLi 3, CAS SU 27734, Sandakan, north Borneo, June L929,

L42.y233 mm SL (L42.5 and 233 mm SL spec. C&S); 3, MZB NIP3B31,

lfuarakarang, Jakarta, ION stn B, May L975r 64-68 mrn SLi 5, Mn L470,

Gulf of Banteu, west Java, July 1970, 55-120 nm SLi 1, MZB NIP3830,

Muarakarang, Jakarta, LON stn 4, July L974r 86 mm SL; 1, AI'{NH 9293,

Sumatra, no date, 92 nn SL; 7, CA^S SU 29454, Sandakan, north Borneo,

L929, 4u-^52 nn SLi 3, CAS SU32709, Tawau, north Borneo, Jan. L937,

LBV2L? nn SLi 1, A¡,ÍS 8.8017, Moulmel-n, Burna, Day's Collectlon, purch.

1885, 200 mm SL; 1, NMV 46559, East Indies Archipelago, no date,

Bleeker Collectlon A, SL not noted.
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sciurus Snith, 193I

3, IJMMZ unreg., Can Iho market, Vietnam, JuLy L974,

98-163 nn SL; 1, USNM 90310, Tapl River, Bandon, Thailand, Sept. L923,

202 mn St (TYPE).

seemanni Günther, 1864

8, GCRL V70 : 5113 , 03 o49'N, 77 "LL'W, Colo¡nbLa, June L970 ,

88-119 mm SL.

sona Hamilton-Buchanan, LB22 (gagoroide_s_ Valenciennes probably = Junior

synonyn)

1, A{S 8.7953, Calcutta, Indla, hy's Collection, purch. 1885, no

date, 280 rnn SL; 2, IAG'ÍNH 3BLIG-81, from 20 kn south of Paltl-ani

Creek, Slnd, Paklstan, þril 1978, 191 and 226 nn SL;

1, IAO.ÍNH 38133-71 , 3-4 kn west of Turehlan Creek mouth, Slnd, Paklstan,

þr11 L978, 164 mn SL; 1, Al'{S I4.2663, Bandar, I'faharani, Johor state,

l,falaya, no data, AprLl L926r large speclmen - SL not noted.

stornll Bleeker, 1858

1, RMNH 6893, Sumatra?, no date, 340 mm SL, "TYPE";

1, BMNH 1863.I2.4:65, Sunatra, no date, 280 mm SL, "TYPE";

1, CAS 49427, Ibpuas Rlver basin, purch. Slntang l,farket, Borneo,

July-Aug. L976, 393 mn SLi 2, ANSP 60720 (ln part), Bangkok, ìlay 1934,

72 and 72.5 mrn SL (both C&S); 1, USNM 2303L2, Sintang market, Kapuas

Rlver basin, Borneo, July L976r 288 nn SL; 1, [JMMZ unreg., Mekong River

channel, My Tho, Vietnan, L974, 99 n_n SL.
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subros tratus Valenciennes , 1840

1, A¡,fS 8.7610, Canara, India, Dayts Collection, purch. 1885,

275 nn SL; 1, Al'fS B.76LL, same data, 157 nm SL; L, 14@ 4275, C¡narar

India, L70 nm SL.

taylorL Hlldebrand, J-946

2, AMNH 32448, Chiquinulllla Canal, Santa Rosa, G¡aternala, þri1
L974, 148 and 155 nn SL.

truncatus Valenciennes, 1840 cochlearls Fowler , 1935 = junior slmonlno)

1, MZB 2I6L, no data, 185 rnm SL; 2, CAS 32710, Kuala Kangsar,

Perak, l4alaysia, March L937, 22L and 224 mm SL (224 mm spec. CCS);

1, Al,lSP 61636, SriraJa, Thailand, July 1934, 163 nm SL;

6, ANSP 6076ù60773, Paknam, Ihailand, Aug. 1934, I37-L56 nn SL

( = paratypes of cochlearis); I , USNM 103185, Bangpakong RLver,

Ihalland, 266 nn SL.

typus Bleeker, 1847

1, BMNH 1863.12.42 112, no data, lBB nm SL, TYPE;

2, BMNH L855.9.19: 1110-1111, no localfty and date, Haslar Collection,

78 and 92 nm SL; 1, a{A 119.360, Batu Pangal, Itutei (+,tahakkan) Rlver,

Borneo, June 1899,122 mm SLi 1, NMV 46234, East Indles Archlpelago, no

date, Bleeker Collectlon A, SL not noted; 5, ANSP 60704, Bangkok,

Thailand, May L934,35-130 nn SL (88 and 113 nn specimens C&S).

f
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venosus Valenclennes, fB40

1, MNHN 1205 (in part), Rangoon, Burma, no date, 230 nn SL (= one

of two SYI.ITYPES); 1, MZB 098, Batavia, Java, no other data, 185 nm SL;

1, AI'¡SP 90521, Bombay, India, L924, 280 nm SL; 4, CAS SU 27749,

Sandakan, Borneo, June 1929, I40-L72 ¡nn SL.

"4.i""" specles (cf.: nenga HamLlton-Buchanan, parvipinnis Day;

not = caelatus Valenciennes)

4, unreg., Paknam narket, Sanutprakan, Ihailand, l{ov. 1985,

12B.yZL} mm SL; 1, unreg., Paknam, Sarnutprakan, Thalland, Nov. 1985,

196 nm SL; 1, IAGÍNH 38L28-47, Hawkes Bay, west of l(arachi' Sind,

Paklstan, Aprll L978, 194 nm SL.

"Cathorops" s pecies

1, unreg., no data but probably Sao Paulo, BtaztJ-, 131 m SL;

3, GCRL V79: L6676, Jiquiltsco Bay, El Salvador, July 1976,

J2L-L42 nm SLi 6, GCRL V79: 16688, sane locality, Sept. L975'

115-148 mn SL.

f
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APPENDIX B. Gazeteer

Io cality oc OE

Abraharn ts Iagoon
Abrolhos Islands
Adelalde RLver (nouth)
Agu ILI-ver (niddle Ety)
Alome
Aird Hills
Aird River
Akoma
Alele Passage
A1 e¡<ander Rlver
Alknaar
Alllgator Rlver - East
Alligator Rlver - South:

Oenpelli - Darr¡i¡ Road crosslng
Oenpelli - Plne Creek Rd crosslng

Alllgator Rlvers reglon
Anbot
Arnipoke (lstæ¿)
Angoran
Annanberg
Ánu Creek
Aratavo
Arafr:ra Sea
Arafr¡ra *vanp
Aramia Rlver
Archer Rlver
Arehar¡a
Arnhem Iand
Arrnarrana
Arso Rlver
Ash Isled (Hr:nter Rtver)
Ashburton RLver (mouth)
Avfoua
Awoonga Dam

Balnuru
Balamrk
Ba1lmo
Ballfna
Barea
Baroalba Creek cr ossing
Beara
Bedford I.Ielr
Bedout Island
Bensbadr Rlver
Bernhard Camp on Idenburg Rl-ver

L2"25', 132"22',
73"2L '| 132"22'
J2"20' L32"25',
04"20t L44010'
07"25' 144"53'
04004'40" L44"04',
04"54', 144'38'
07'201 L44"20',
see: Arehava
11'30r ü!4015'
12 035' 135'02'
08'00' 143000'
13 035' L42"09'.
07'35' 144"57',
13 020' L34"32'
? ln Northern Territory
02 "56' 140045'
32"5r r 151043'
2L" 5r '| 114 05 9',

07 "451 L44 030'

24"05'. 1510 18'

L4"54
2 go35'
72" L6',
07"07'
05 009 

'
07 "25'
07 "45',
0 7'50'
07 "50'
18 028'

04"28',
13 00 9'

07 033'

09o45'
08'01'2 0"
28"52'
07 050'

12 048 r

07 03 0'
16 012 |

19 03 5'
08o57 |

03 "3 0'

133'0 5'
113'40'
1310 16 r

141'08'
L44"44'
L44"20'
L44"20',
14 5 "00'
L45" rz'.
140"14'
ü!B o45'

L32"22',

144 051'

141"10'
L42"57',
153 "34'
r44"56'.
13 0'43'
144 050r

L4 5"26'
119 "50'
14 1" 15'
l3g o00'
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Io calit y os.
_¿.

Bevan Rapids
Beverley Sprlngs Station
Bewani Rlver
Blbls River
Big Horse Creelc
Binge Rlver nouth
Blntuni Bay
Bíntuni Rlver
Bogle River - Burdekin Rlver junct.
Bohle Rlver
Border Store
Bosmt¡n
Bosngun Rlver
Bowen
Bowthorn Station
Bolme Rlver near Arroonga Þn
Breakfast Creek
Brfsbane RLver
Broken l{ater Bay
Broome
Brown Rlver
Bul Rlver
fullo Rlver Statlon
Bunapas Statlon (mlsslon)
Burdekin Rlver
Burketorsn
Burnett Rlver
Burns Shoals
Bynoe River

Cane RLver
Cannon H111
Cahill's CrosslnC (E. Alltg. River)
Caiman Creek, Port Essington
Ca irns
Caldbeck Reef
Cape Arnhen
Cape Cleveland
Cape Grenvflle
Cape l,lessel
Cape York
Carlton Hl11 "crosslng" Statlon
Carson River r
Chanbrl I¿kes
Chapnan River
Clarence Rlver
Cleveland Bay
Cobble Iagoon, Smithburne Rlver
Coburg Penl-nsular

07"22' 145016'
16 '3 51 725"29'
02"57 '| 140050'
see: Sande Rlver
15 '48' 130"24'
06 '32 .5' l_40 "55'
02"2rr 133040'
02'05' L!3"2L1
19 "41'i 147"2L'
19" 15 ', f46"43'
18 o04' L37"591
14'10' L44039'
04"10'| 144"39',
20'00' L48'00'
18'06' 138018'
24" L2'i 151015'
25"04' 151016'
27 "28 '! 153 002'

04"00' L44"40'
17'58 ' 722" L4',
09'10' 147"75',
02"07 ' 133 "4 5'
15 028' L29"461
040 14'40' L44"4Ll
20000' 146'40'
L7 "45' 139 033'

26"39 '| 152 "09'
see: Point Arrowsnith
L7 "56'| l4ro04',

2L"4r'
L2"23'
72"26'
11" 16 '
16 055'

l0 "0 6'
f202L'
19 "11'
11"58 r

110 00'
11048'
15 "291
L4" 43'
04"L7'
14 056 |

29"18'
19 0 13'
17 00 5'
11"3 0'

L75022'.
r32"57'.
L32'48',
L32"L4'
L45"46,
143'10'
rì6 "59'
147001'
r43'L4'
136'46'
L420zl-'.
L28"32'
726" 44'
143 "08'
141038'
L52"32',
146 "55r
L4L"23'
L32"2}',
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Io calit y os. oB.

Coen Rlver
Connors River - Isaac RÍver jtrnct.
Coolnda
Cooper's Creek (Qld)
Cox River headwaters
Croker Island

D'Albertis Island
Daly River Police Stn/Crosslng
Danpier
Danau Biru
Daru (Island)
Daru Roads
Darwin
Dawson Rlver
Da¡sson Rlver - Delusion Ck junct.
Death Adder Creek
Þception Bay
DelusLon Creek
Derby
Desallly Creek
Dtgoel (or Dtgul) River
D'ra - StrLckland Rlvers Juntion
Drnbar Station

East Alllgator Rlver
Erlward Rlver
El-dsvold
Elangowan Island (lower Fly)
Elevala Rl-ver
Elsey Statlon
Era River
Erave Rlver
Hmouth Gulf
I - mile Passage, ELy Rlver delta

Flnnlss Rlver
El-tzroy Rlver (Qld)
Fltzroy River (WA)

ELfnders Rlver
ELfnders Rlver near Mar<wellton
Hllnders Rlver near Hugþenden & RLchmond
Florl-na Station on IÞly Rl-ver
ELy Rl-ver
Foelsche River
Forbes Yard
Forest Home Statl-on on Gilbert Rlver
Fortes cue River

see: AllLgator Rlver
14"39 ' 142"03'
25"23' 151004'
07"49 ' 141039'
06 003 r 147"24'
14 "58' 133'20'
07 "20' L44"50'
06045' L44"32'.
2L"53r 1L4"22a
08"30' 143'30'

13 "57 |

22"251
in lGkadu lÈt.
20"4L',
16 "00'
11"07'

08013'
73 "46',
20"39'
02"29'.
09 "0 5'
09 004'

f2"27'
24" 33',
25 011'

1:ì "03'
27 "r0'
see: Dawson Rlver
L7 "L9'
L6"22'
07 "07'
06 001 '
16 "03'

L43"72'.
149'00'

Park, N.T.
147'08'
L34"4].'
132 "33'

L42"04'
]j|0 046,

116'43'
138 "00'
L43"12'
L43" r4l
130"46'
r49" 52',
150 011r

L32" 52',
153'05,

12 3"38'
r44" 55'
L38"42'
L42"06'
L42"23'

12 051 r

23"25',
17 "55'
20"45',
20"47',
20"44',
14"27',
|J8022',
16019'
16'53'
18"15'
22"02.

130 03 7'
14 g'5 B'
725" 541
143'20'
L42"43'
143'0 B'
131041 r

L42040'
136 053'

L26"32'
L43"02',
1lB "03r
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Io ca1lt y OS oEr

Galley Reach
Gayndah (on Burnett River)
Georgetown blllabong
Gllbert River
Gloucester Head
Goldie Rlver
Goosehlll Creek
C,oyder River
Grafton
Gregory River
Groote Ellandt
Gulf of Carpentaria
G¡lf of Papra
Gunn Point, Leaders' Creek
Grsatr Rlver
Gwainasi (vlllage)

Ha11 Sound
Hann River
Hodgson Rlver
HolteJcang (or Hollelcang)
Houtman Abrolhos Islands
Hughenden
Hunboldt Bay

Idenburg River
Ihu
Inbtl ( Yabba Creek)
Indlum billabong
Int Island
Isaac Rlver
Isde1l Rlver
Ivo Rlver

Jablru
Jaja Blltabong
Japero (or Yapero)
Jasper Gorge
Jfm Jlm crossing
Jfnnl River NE of Mt Hagen

Kabarao
Ka l- Rlver
Kaivu
I(alf tuJuh vlllage
I(anbaramba

09"07' 146057',
25"37 150 021'

Lz"4l'| 132"56'.
17'30'! 142"251
19 o58' L48"27',
09'10' L47 045',

15 "36 '! 128"22',
72"45 r 135'15'
29"4r'i 152"56',
18 "09 ' ]j!9 008'

L3"57 ', 136'28'
ül'00 | L4102 0'
08o00' 145'00'
720LL '| 131"00'
? lower Ramr River systen
05'54' 142006',

08050' 146"33'
L6"26' 726"201
L4"54', 134'33'
02"37 'i 140"46',
see: Abrolhos Islands
20"51 | L44"L2',
02 "35' 140'45'

02" 54'.
0 7 

055'

26"28',
see: Magela Creek
07 "3 5'
22"30'
17 000'

0 7 
039'

738"27',
145"20'
L52"4Ll

L44"44'.
14 8'55'
725"28'.
14 5"01'

72"40',
L2"36',
04 059'

16 002 r

13 00 5'
05030'

04 
0 14'

07"04'
07 "3 0'
02'05'
04'09'

132 053'

L32"52',
137 011'

13 0'41'
L32" 42'
L44"2s'.

L43"2r'
141"06'
L44"40',
133029',
144 000 r

Í
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Ibmpong Gariau (on Janoer Island)
Kanundan River
Kanganaman
I(apolga
I(a po ger e
Ibpuna
Karana Rlver nouth
Karanonge Creek
Karumba (and tulf)
Kasila Creek
Kasuri River
I(atau
I(a theri¡e
Ibtherl-ne River B n1. from l(atherine
IGmpwelch Rlver
Keram
Kerare Rlver
Kerema
Ibrena Bay
I(lbl Creek
Klkorl Rlver
Ktng Creek (t-telvtlle Island)
I(lng [Llver
Kltmga
I(lwal- Island
KokL narket
Kone
Koragu
Itublpara
Kublrt Creek
Ifubr¡ra Rlver
Kuku Creek
IG¡atlt River - Seplk Rlver Junct.

Lake Argyle
I¿ke Bosset
Lake Holnes
Iake Murray
I¿ke Sentanl
Iake Toeba
Lakekauu Rlver
Ialoki Rlver
Lawn Hlll Creek r
Leader'e Creek (on Gunn Potnt)
Lelchhardt Rlver
Llnestone Creek - Katherlne R. Junct.
IJmmen Blght Rlver
Llverpool Rlver
Lohlkt Creek

03"42'! 134056,
02"L7 '| 132039',
04"u' 143"L7',
J2"36 ' 132"25'
see: Kenprelch Rtver
07"35'. ]î4058'
08"03' 145056 | 20"
05"27' L4lo17'
L7 "29 ', 140'50'
l-n Kikori Rlver delta
02"40, 133"20'
09 "08 ' 142"56',
14028' L32"r6l
L4'23' 132"2L1
09"47 ' 147"43',
04"25' L44 015'

04"251 144"15'
07 "58', 145"43'
07"58' 145"43',
see: I{abo
07'10'| 144"09'.
72"30 '| 130 "3 5'
15 040' 12 8'05'
06'08 ' 141"18r
08035' L43"25',
09"29' L470 10'
see: I{abo
04'05'| 143"08'
? (Papua)
07'15t L44"42',
09'01 '| 146"49',
07'20' L45015'
04"05' 143'06'

728"45'.
141'08 |

16 0 15'
07"L4',
see: Danau Bl-ru
0 7 

000'

02 03 5'
06041r
08 0 12'
09020'
TB" 42'
12 011'

18o35r
14"42',
15 "3 0'
72"22'.
07 "40'

14 lo 30'
L40" 32'
140"20'
146 " 10
L47"75',
ülB o2g'

13 10 00'
]jlg o50'

l_3ro48'
135"24'
134007'
145035r
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Iong Harry's Bl1labong
Lorerrtz RÍver
I¡dnilla Creek

l.bcArthur River (Qld)
l4ackenzle Rlver at Bedford l.lelr
Ì.lagela Creek
l,fagendo 2
ì'fainoru Rlver
Ilaltland River
Malalaua
Malanon (Mallnon) Rlver
l{alu
Mamberano Rlver
Maninerl River
I'fannaburoo Hole
l,fapalo
l,fa poon
Mareeba
l.hrl,enberg
Marul
Mary Rlver
Mary River East, road crosslng
I'fassey Baker's Junctlon
ìbtupf River at Murua
l,faude Creek Statlon
I'faxv¡e1l ton
May Rlver
McArthtr Rlvei (NT)
McKinlay Rlver
Þlelvllle Island
Merauke
Miae
Mfckett Creek
Mtltngtnbt
Mtllstream on Fortescue Rlver
Mlnderoo Station on Ashburton R.
Mlnlng Hut Creek
Mlra Pofnt
Mltchell Rlver
Miwa (on Lake Murray)
Moaif Rlver
MoLnanu
Moll Corge on Hann Rl-vcr
Moonkan River
Mor eton
MoreÈon Bay
Morovran (or Moravanu)
Mourillan Harbour

L2"40',
05 "2 3'
see: Darwin

L32"53'
liì8 004,

r43"44'
L45"26',
L32"57 |

L44"04'
134 003'

LL6"42'
146 " 13'
L4r" 43.
L42" 52'
13 7 

053'

133 "45'
L35"221
145 00 6'
141053f
L45"26'
L44"75'.

131" 54'
13104 5'
r4L"29l

L32"24',
r42"43.
141035'
lils 021'

131'40,
730"27'
140020'
L45"23',
13 1" 00'
liì4 "53'
117 "04'
115 "03'

24"46'.
L6"72',
12"42'
04 006'

14 "01'
2 0 "55'
0B "00'
15 004'

04 0 15'
01"26'
02 "06'
16 "05r
07 "39 '
110 58'
17 "00'
03 "55'
see: Murul
13 "16'
f2"44',
07"291
see: Murua
L4"23'
20"47',
04 "3 5'
15 "58'
12 058.'

11" 18 |

08"28'
07 "56 r

f2"2r'
12 00 5'
21" 3 5r
22"00'
see: Kapalga
07 "4 5'
16 000r

07 " 15'
02"25',
07 03 5'
L6"26',
L4" 52',
uo2 I'
27 "2 s',
07 "3 5'
17 "36',

L44" 55',
L42"20'
141'3 5',

14 0'02'
L44" 12'
126020'
L4Lo37'
L42"3ï',
153 02 0'
L44"5ï',
146'08'

I
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Mt. Borrodaile
Mt. Carbine
Mt. House Statfon
Mt. otto
Mt. Rlngwood lagoon
ìfud Islæd, Moretoû Bay
Mundubbera, on Burnett Rlver
Murganella Creek
lturlk Lakes
Murua
lturul

l.lapler Broone Bay
NE Islet, 8r1f of Carpentaria
Newberry River
ì.Iewcas tle
Nicholson River
NLngerun
Noord Rlver
l,Iornan Rtver
Nornanton
Ìüourlangie Creek
Nyourangi

0enpe1lt
Oetakwa Rlver mouth
0k l,Iart
0k Tedi
Orange l{eir on Þwson Rlver
Ord Rfver
Ord Rtver belovr D¡ncan H'way crossÍng
Oreke River nouth
0rfomo Rlver nouth
Orokolo Bay
Orontes Reef
0'Shannessy Rlver
0fShannessy - Gregory Rfvers Junct.
Oxley Creek

r! o59 , 126 "361
13 "39' 136"57'
07'38 ' L44018'
32"56' 151046'
L7 "57 ' ]jIB "50'
05041' 141"09'
see: Lorerrtz Rlver
L7 "32' 140.50,
L7"40' 14L"041
72"43. 132 033'

near Kanganaman

12 003'

L6"22',
17 "03'
05"29',
13 006'

27 "20'.
25"35'
11"51'
03"47'
07 " 52',
04 005r

L2'Lg I

04 059 |

0 5 
053'

05 04 0'
27"22'
l5 052'

16 000'

08" 42'
0 g o02'

07 054'

110 04'
19 02 0'
19 '09'
27 " 321

04 "06'
07 039 '
12 055'

05"47'
07 "49'
07 000 r

09"01'
07 "251

L32"541
L44" 551
l-25"421
L45"25'
1310 21 |

153 " 15,
151" 18 '
r32"48l
L44"r7 |

745"47 |

143 '00'

13 3 '03,
1:|7 " 13'
141" 15'
1410 10'
L52"481
128o16'
r29"401
L46"29'
L43"12'
L45"20'
132005'
LIB O3B'

137018'
153 000 r

143 006'

L44" 33'
1310 14'
L4L"37'
L45"07'
14103 0'
L43"22'
145 " 10'

Pagwl
PaL'La Inlet
Palær rs Creek
Palner RÍver
Panaroa Rlver mouth
Pangoa
Parama Island
Pawr la

r
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Peadr Creek, Archer Rlver system
Pellew Islands
Phelp River
Pie River
Pl-ne Creek, Þ1y RLver
Pine Peak Island
Plonlersbivak
Plain Creek
Poee
Point Arrowsnlth
Pollce l.later Hole
Port Esslngton
Port Jackson
Port Moresby harbour
Prawrenbivak
ProserpJae Rlver
Pue
PurarL Rl-ver
Purarl- Rlver - delta
Purarl Rlver - mtd

Ranu Rl-ver nouth
RavJ.koupara
Red Ltly lagoon
Regen Island
Reynolds River
tll chnond
Rlchnond Rlver
Ritut Rlver nouth
Rlverslelgþ Statlon
Roblnson Rfver
Rokeby
Roper RÍver
Roper Rlver ml-ssl-on
Runglnae

Sampa.n Creek
Sa¡rde Rl-ver
Saxby Rlver
Sagero
Scotts Creek
Sepe, NI,l of KLwaf Island
Septk Rlver
Shark Bay
Shoal Bay (¡¡r)
Shoal Bay (Qrd)
Sir Edward Pellew Islands
Srnithrs Pofnt, Coburg Peninsular

13 '41 r 143 009'

15'30 '| 136 "53'
r4"28', 1350ül I

07 '3 0, L44 050'

13"471 131055'
2L"3L ' 150016'
02 "15'i 138000'
see: Beverley SprJ-ngs Stn
02"42' 140'35'
liì o 15' l3 6"27'
16'08'! 129"391
11'16 r 132"L4'
see: Sydney
09"29, 147 008'

03 "12' 138050'
20"24' L48 "38'
see: Poee
07 "46', L45010'
07"40' 144050'
07 "26, L45"L2'

04 006'

07 04 0'
13 045'

04" 54',
13 011r

20" 44'
28"49',
02 0 14'
19 002'

16 0 55'
13 040'

f4"461
L4 "44',
05'53'40"

L44"40'
145'15'
130'43'
1:18 "501
13 0'3 5'
143'08'
L52"59'
ß3 030'

13 8'45'
uì6 051'

L42"40'
ü|4 001'

L34"44'
14 10 16'

J2"20'. 131"45r
04 '3 0' 138 o3 0'
L9"44', L42"48'
see: Daru
12 055' 131014'
08'2 3'! 143" Lz'.
03 040' L43"45'
25"251 113 03 5f
11'4Br 130"39'
20"04' r4B o29'

see: Pellew Islands
11"07 '| 132 008'
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Snake Bay, Me1v1lle Island
Soda Creek
South Alllgator Rlver
Staaten RLver
Stockyard Pool, Ord lLlver
Strathgordon Iagooon (Ed¡rard R. )
StrLckland Rlver
Sturt Island ln Fly Rlver
Sydney

Taldora Statlon
Taml Rlver
Taml Rl-ver entrânce
Ianah Merah
Tanah Tinggi
Taravrin Rlver
Taurí RLver
llnbtrnke
TJantung Okiba
Toowong Reactr, Brfsbane Rlver
loro Pass
Torres Stralt
To¡rne River (lower)
Townsvf]-le
lral-ne Rlver
Ts enap
Tubrtdgt Creek (Potnt)
1\rreture vlllage

Illmarra on Clarence RLver
tha1la Waterhole, Saxby Rlver

Vailala Rl-ver
Van Dlemens' Inlet
Vanfmo
Van l{eelskamp
Varen Rlver
Varol Rtver
Victorla Rlver
Vogelkopf Penl-nsular

Wabo
tlalganl Swanp
Wal Ketu
Walkers' Bend Crossing, Fllnders R.
Wam Rlver

LL"24t 130"41'
see: Mary Rlver East
J2"20', r32"25',
L7"L2', L43026',
21050' L2r"04'
L4"4L', 142"L0',
06"00' ]^42"05'
09"10' 142"L7'.
3 5 

053' 1510 1:ì'

L9"23'| 14L"L7'.
02"36', 140"55'
02 '50' ]-í0 "551
06005' 140'17'
05'57 '. ]-î0015'
02"28', 139'45'
07 "40t 746000'
04'11' 143"32',
on upper Dtgoel River
27"29 r 153 000'

08'59', L43"25',
09'41' 142"17'
15 "03 r 13 5" L2'
19'16' 146"49',
17'18' J26"22'.
04'14' 142"L9',
21"51 '! 1L4"39',
09'07' 142"59',40"

29 o38'

lB o37'
153 "02'
140'59'

07 "2 s',
16 058'

02 04 0'
04"521
04 "50'
07 "46'
15 037'

01" 20'

06 "55 r

09"22',
06 00 5'
lB o10'

07 0 15'

L45"2s',
140 "59'
r4L"20'
13 B "45'
lil8 "3 5l
L44"56',
130 "56 '
133 "00'

145'00'
L47"LLI
141031 r

140"52'
141"0 5'

f



Bl0.

Iocality OS "E

I{ane Rlver
I{aterhouse Creek
I{earyan Rlver road crossing
Wenlock Rlver
l{ickham Gorge
I{lckhan Rfver
I{ide Bay
Wildman River nouth
Wllton River
tli thuell Bay
Wollogorang Station
Woods Inlet
Wurlo
l{yndhan

Yabba Creek
Yeeda Creek Statlon
Yule Island

Zenap
ZLrken

07035'
L4"4T'
L6"Lzl
73"02',
15 031'

L6"28'
25"52',
12"261
73"46'
20 "3 5'
17 0lil'
J2"29'
08o14 |

t5 "28'

26"2g'.
L7 "37'
08050'

see: Tsenap
04 002'

L44"55'
t:13 007 |

13 6'46'
L42"551
130 "46'
rl0 051'

153'0 7'
132 009 

'
134"28'
Lr6"47',
r37"57',
ß0 046'

L43"24'.
128 "06'

L52"4l.1
723"39',
14 6 030'

L44"4L'
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APPENDIX C. Raw data on New Guinea and Australian ariids

I. Z functlons for stepnise discrirnl-nant function analysLs

The dlscrininant functl-on whlch sepa.rates 100 per cent of cases

accurately in a robust Jackknlfe classíflcatlon matrix (nUOt, 7M; Dlxon,

1985) (refer 6.2>, and where the hlghest Z score deternLnes nenbership,

has been calculated for several pairs of phenotypically sinilar taxa.

These functions are stated here:

"Arlus" praeffel and "Arlus" berneyi

z -- , = -L228.945 + 8.283 (supnaocclpital Process length) + 29'008
graerleJ.

(r""1 fi" count) + 17.571 (first arch, total GR count) + -3.959

(arrangenent of pal-atal teeth) + 65.349 (caudal pedr:ncle depth/peduncle

lengrh) + 3.324 (trea¿ helghr/Hl x 100) + 14.409 (snout length/HI, x 100)

+ 25.476 (eye dtarerer/sl x 100) + 2.79L (naxlllary barbel length/sl x

100) + 29.037 (dorsal fin basal lerigth/Sl x 100) + 5.256 (adlpose fln

basal lengrh/slJ x 100); zb"rrr"yl = -IL97.987 + 9.670 (supraoccipltal

process length) + 27.239 (anal fln count) + 14.969 (total GR count,

firsr arch) + -0.725 (arrangement of palatal teeth) + 73.549 (caudal

peduncte depth/peduncle length) + 3.835 (trea¿ hefght/HL x 100) + 13.012

(snour leûgrh/Hl x 100) + 33.lll9 (eye dtameter/Sl x 100) + 4.118

(maxtllary barbel length/SL x 100) + 24.078 (dorsal fin basal length/SL

x 100) + 3.002 (adtpose ffn basal length/Sl, x 100).

"Arl-us" latl-rostrl-s and "ArLus" leptaspls

z- = -Lg2L.646 + 22.636 (total GR count, first arch) *
IaE].rOSErlS

35.088 (supnaocclpital process width/supraoccl-pital Process length) +

l22.3g} (dorsal splne length/HL) + 6L5.L22 (predorsal length/SL) +
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31.513 (maxillary barbel length /sr + 56.688 (tre¿¿ wtdth/Sl x 100) +

15.157 (anal basal length/SL) x 100) + 2.75L (caudal peduncle length/SI,

x 100); Zleptaspi" = -2083.966 + 26.366 (total GR count, ff-rst arch) +

24.04I (suprraocclpttal process width/supraoccipital process length) +

1B7.tB3 (dorsal spiae length/Hl, x 100) + 673.003 (predorsal length/SL)

+-3.195 (maxillary barbel lengrh/Sl) + 62.213 (he¿d wtdttr/Sl, x 100) +

LL.472 (ana1 basal length/SL x 100) + -0.733 (caudal peduncle length/Sl

x 100).

"Aríus" leptaspis and "Arius" nidgleyi

Zlept."pis = -366.366 + L2.523 (total GR count, ffrst arch) + 83.390

(dorsal spine lerigrh/Hl) + 0.234 (head width/Hl x 100) + L.23L (snout

length/Hl x 100) + 0.015 (naxillary barbel length/Sl, x 100) ; zuagleyr

= -36g.429 + 9.722 (total GR cor:nr, first arch) + 51.859 (dorsal splne

length/Hl) + 0.874 (head wtdth/Hl x 100) + 1.081 (snout length/Hl, x 100)

+ 0.145 (naxillary barbel length/Sl x 100).

"Arl-us" leptaspls and 'Arius" specles 2

Zleptaspis= -77L.916 + 0.585 (interdorsal space> + 72.t08 (pectoral

ray count) + -t2.790 (form of palatal teeth) + 15.924 (eye

dlamerer/snour length) + 83.901 (trea¿ hetght/head wtdth) + 11.159 (anal

fin basal lengrh/sl x 100) + 57.907 (caudal peduncle depth/sl x 100) +

-0.321 (dorsal splne lergth/Sl x 100); z"p"ci., 2 = -7]-3.üì0 + -0.374

(interdorsal spa.ce) + 65.934 (pectoral ray count) + -5.704 (form of

palaral reerh) + 40.704 (eye dlameter/ snout length) + 72.230 (head

helght/head wldrh) + 13.053 (anal f,Ln basal length/sl x 100) + 45-837

(caudat peduncle depth/Sl x 100) + 1.453 (dorsal splne length/Sl x 100).
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II Raw Data

Morphometric, neristic and ecological information ls presented.

Explanatlon of infornation and column format ls as follows:

Species lvere nunbered arbitrarily as follows (only by speciflc

epithet): 1 = species 1; 2 = armlger; 3 = Proxinu-s-i 4 = nast-er-si-;

5 = latirostrisi 7 = leptaspis; I = mtdgleYl; 9 = augustus;

10 = species 2; 11 & 41 = graeffeii L2 = Þe{g-eJ-i; 14 = speeies 3;

15 = species 4; 16 = froggattii L7 = carl¡atus 18 = crassilabrls;

19 = danielsi; 20 = spatulai 2L = 9ryi; 22 = novae--gu-irt-e-a;

23 = species 5; 24 = thaLasslnus 25 = bilineatus

26 = argyropleuron; 2B = polystaphylodon; 29 = nella;

30 = species 6; 31 = nox; 33 = solÍdus 35 = species 7;

36 = velutlnus; 37 = taylori; 39 = ¡naclgþ)FJ¡r-qs; 42 = cono::-h.Jm-ch-us-'

The order ln whlch the neasurements and nerLstLcs are arranged on

these columrs and on the VAX data flle are: specJ-es number, specimen

number, SL, HL, head helgþt, head width, eye diam', mouth width,

internostrll dlsÈ., snout 1., wl-dth Prenax. tooth band, 1. prenax. tooth

band, 1. mad-llary barbel, bony l-nterorb. width, 1. occl-pital Process'

wtdth occipital process, predorsal 1., 1. dorsal fln base, Lnterdorsal

dtst., 1. adlpose fl-n base, 1. anal fln base, caudal peduncle depth,

caudal peduncle length, P spine 1., D spJ-ne 1., anal cor¡nt, pectoral

count, total GR count (first arch), total GR count (fourth arch). The

last five entries are coded parareters for: (a) presence of rakers on

the posterlor face of the first three gl11 arches, (b) "palatine" tooth

tIpe, (c) arrangement of the "palatine" (= autogenous tooth plates:

refer Chapter 2) r (d ) habltat preference, (e ) geogaphlc source of

speclnen.
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The codes for these five paraneters are broken down as:

(a) f = rakers present on all arches , 2 = rakers absent fron first

arch, 3 = rakers absent from first two arches;

(b) 1 = villlforn/f ine, slerider, often dep'ressible, 2 = sÈrong,

canl¡ifornr 3 = granular, molariformr 4 = teeth absent from palate,

5 = conical, polnted, peg-like;

(c) f = teeth absent from palate, 2 = one tooth patch present on one

slde of palate, 3 = one tooth patch present on each side of palate,

4 = 4 tooth patches (2 e¿ch side) arranged trausversely on palate,

5 = 6 tooth paÈches ( 3 each side), 6 = one patch of. granular/molariform

teeth on eac}r slde of palate, 7 = 2 patches of granular/mollforn teeth

on each side of palate, I = solld, medlan patch of teeth coverÍng

anterLor portlon of palate, 9 = "butterfly" patch of teeth exteodLng

medially over anterior portion of palate;

(d) 1=fullyfreshwater; 2= tldal rl-ver; 3=esÈuarfne, lower

sallnlty coastal yraters, 4 = marine;

(e) f = northern I'lew GuLnea (north of the cenÈral cordlllera;

l.e. north-flowing rivers), 2 = southern New Guinea (south of the

central cordlllera; L.e. south-flowing rlvers), 3 = AustralÍa,

4 = Indonesia, 5 = other areas.

Parareters (d) and (e) were onitted fron the flnal analysls.

The numeraL "9999.0" substltuted where data 1s lackLng.
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101

r02

103

104

105

106

107

108

109

110

111

20L

202

203

204

205

206

L't.6
17.6
3.0

L02 .6 32 .'t
25.3 8.7
15.59999.0
3.0 3.0

430 .0 135.2
73.5 44.8
59.4 84.0
3.0 3.0

L12.0 54.1
32.0 15.9
26.4 29.6
3.0 3.0

200.0 66.6
48.4 19.3
29 .5 44.0
4.0 2.0

159.4 52.6
3?.6 15.4
23 .2 33. 9
4.0 2.0

85.3 27.4
2L.L ? .8
L2 .6 L4 .'l
2.0 2.0

89.4 28.2
22.s 8.0
15.5 13_6
2.0 2.0

85.2 27 .3
18.5 't .3
14.0 13.4
2.0 2.0

88.6 28.0
19.9 7.r
14.3 13.6
2.0 2.0

450 .0 146.3
68. ? 50.0
70.0 89.4
4.0 3.0

460.0 147 . 9
80 ..1 52 .4
51 .5 9L.2
4.0 3.fì

134 .0 35. 6

66. ? t2.0
22.s9999.0
{.09999.0

r48.2 41.6
60.3 14.4
22.9 33.5
4.09999.0

273.0 80.9
91.4 25.9
{5.3 57.0
2.0 3.0

285.1 82.5
101.6 26.8
38.4 58.7
2.0 3.0

25s.0 7 4 .9
87.0 23.2
38.2 47.6
2.0 3.0

L6r.2 43.0
57.7 13.5

t]-.2 14.6
11.3 15.8
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