Appendix 2

[bookmark: _GoBack]COMPARISON OF TAXONOMIC DESCRIPTIONS BASED ON MORPHOLOGY OF JAVAN TOR SPECIES
The data poor nature of descriptions from earlier workers makes it difficult to find standard characters from which to distinguish differences in Indonesian Tor species. The difficulty in finding common terms to identify real differences is exacerbated by the mix of languages used by different authors and the subjective nature of translation. As such, it was not possible to present all comparisons in tabular form (but see Table A2.1) in this review so the full translated description is provided with key points highlighted in bold to reveal any key distinguishing features between descriptions by the same author or underlined to demonstrate disagreements or contradictions between authors. These points are briefly discussed at the conclusion of this supplement.
Valenciennes (in Cuvier & Valenciennes, 1842)
The descriptions of Valenciennes (in Cuvier & Valenciennes, 1842) are translated below. The description of B. tambra is accompanied by a picture of Kuhl & Van Haselt’s specimen upon which the author is thought to have based his original description (Roberts 1993).  B. douronensis is accompanied with a photograph of the holotype of Tor douronensis kept at the Natural History Museum, Paris (MNHN) (MNHN 0000-3826). The holotype of B. soro is lost but the illustration of Kuhl and van Hasselt ((XVIΒ 30). Photo. Bibl. MNHN in Roberts 1993)) is provided. 
The Soro Barbel
(Barbus soro)
Another species, also based on the description of a dried conserved specimen in the same museum, displayed a long body with a slightly more bent back profile; the length is 4 2/3 times the height; the head is meagre1; the mouth is slightly split with four barbels: two thin ones at the corner of the mouth, and two at the top of the jawbone; dorsal fin with smooth spiny rays; its edge is a little indented2; the shoulder bone3 has a rounded edge, and the pectoral is meagre1; the ventral fins are large; the anal fin is pointed; the indented2 caudal fin is composed of two equal lobes. The lateral line, curved at first, rises above the anal fin to run straight to the tail. The scales, large smooth and narrow4, number 25 in length and 6 rows in height. The colour on the back is dark green: it lightens on the flanks, acquiring a golden shade; the stomach is whitish; the dorsal and caudal fins are the same colour as the back; the pectoral fin is lighter; the anal and ventral fins are grey. The length is about 10 inches. This fish, found in the fresh water of Bantam in the river called Sading-Vetang in Malay, is named Soro: due to the research of the same naturalists.
Notes:
1. Probably means ‘small’ but he uses the French word ‘mediocre’ and ‘meagre’ is the closest translation.
2. French word is ‘echancre’ which could also translate as ‘jagged’
3. This is a literal translation, but probably refers to the nape, or hump, between the head and the dorsal fin
4. Could also be translated as ‘thin’
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Figure A2.1 Illustration of “Barbus soro” juvenile by Kuhl and van Hasselt ((XVIΒ 30). Photo. Bibl. MNHN in Roberts 1993))
The Tambra Barbel
(Barbus tambra)
In 1824, in Leyde (Leiden, Netherlands), I drew a large dried Cyprinus which had a long body covered in large scales with a slightly raised profile rising to the dorsal fin. The height is a quarter of the total length; the four barbels are long: they reach to the eye1; the spiny ray of the dorsal fin, strong and smooth, has no indentations/serrations2; the dorsal fin, pointed forwards, has an indented edge; the rounded shoulder bone supports a pointed pectoral fin. The ventral fin is meagre; the anal fin rounded; the caudal fin is forked and its two lobes are normally pointed. However, on the large specimen in Leyde, the lower caudal lobe is truncated and rounded, and this does not seem to be the result of an accidental break.
The lateral line, almost straight, runs along the middle of the body. The scales, very large and narrow, have membranous edges and the disc is covered by fine, wavy and ‘anastomosees’ striations/grooves2. I counted 22 of them along the length and 7 in height.
The colour is a bright and shiny purple on the sides, becoming almost black on the top of the head. These colours are laid out in large patches at the base of the scale and edged with a first yellow arc, which is followed by a second quite marginal pale blue one. The cheeks have yellow and purple spots; the thorax is purplish; the stomach is bluish. The dorsal fin is greyish yellow with some purple on the edge. The caudal fin has the same colours but lighter; the anal and ventral fins are brown3.
The fish I have described is 2 feet long. It comes from fresh water near Buitenzorg; Kuhl  and Van Hasselt give it the common name of tambra.

Notes:
1. ‘ Ils vont toucher a l’oeil’: Could mean they are capable of reaching the eye.
2. ‘anastamosees’: In medical English an anastomosis is a connection or join between two tubes, or tubular structures, so it might indicate that the striations fuse in some way.
3. Probably brown but could be ‘dark’.
[image: ]Figure A2.2. RMNH.PISC.D.2280 Barbus tambra: Reported as RMNH 2289 Roberts (1993) and RMNH D 2089 by Kottelat (2013) but this is incorrect because of a misreading of the number on the specimen. The last number looks like a "9" but in fact this should be a "0". RMNH.PISC.D.2289 is another species entirely. 

The Douro Barbel
(Barbus douronensis)
I have received from the royal museum of Leyde (Leiden, Netherlands) a barbel with non-indented rays; 4 barbels; a long body; the length is 4 1/2 times the height; the head is short and is 1/5 of the body length; a narrow jaw/snout1; quite a large eye; the caudal fin is forked; the anal fin is pointed.
It has a silvery colour, with green tinges on the back; 21 large smooth scales lengthways; the lateral line is marked with a series of large dots.
This fish, 4 1/2 inches in length, formed part of the collection made in Java by Kuhl and Van Hasselt; they named it Dourr. 

Notes:
1. French word museau I have translated as ‘jaw’ but ‘snout’ is also possible.
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Figure A2.3. MNHN 0000-3826. Holotype of Tor douronensis kept at the Natural History Museum, Paris (MNHN) 


Bleeker (1854, 1863)

The following descriptions (with the exception of Labeobarbus tambra) are first given in Bleekers Natuurkundig tijdschrift voor Nederlandsch Indie/ uitgegeven door de Natuurkundige Vereeniging in Nederlandsch Indie, Volume 7, 1854 pp. 90-93. As the description of tambra was not available in in this document, the following translations of Oijen and Loots (2012), from Bleeker’s Atlas Ichthyologique des Indes Orientales Néêrlandaises. Tome III, written in 1863 are provided here. The descriptions of tambroides, douronensis and soro are similar in both 1854 and 1863 documents and the translations of the latter document were deemed the most useful for comparative purposes. All species are accompanied with original illustrations and the description of Labeobarbus tambroides is accompanied by a photo of one of Bleeker’s 9 paratypes (RMNH.PISC.2089_b1) deposited at the Leiden museum. The original key to species provided in Bleeker (1863) also follows the descriptions. 

Labeobarbus tambroides Blkr,
Overz. Ichth. Faun. Sumatra, Nat T. Ned. Ind. VII p. 92. –
Tambra-achtige Lipbarbeel [Tambra-like Lip Barbel].
Atl. Cypr. Tab. XXIII.

A Labeobarbus with an oblong, compressed body, depth of body contained 4 to 4⅓ times in its length, width contained about 2 times in its depth. Head acute, not or hardly convex, contained 4¾ to 5¼ times in length of body with caudal fin, 3⅕ to slightly over 4 times in length of body without caudal fin; depth of head contained 1⅓ to 1¼ times, width contained 1¾ to 1⅗ times in its length; eye diameter contained slightly over 3 to 4 times in the length of the head, eye diameter contained 1¼ to 1⅗ times in the postocular part of the head; distance between the eyes once to 1⅘ times their diameter; palpebral membrane covering the external margin of the iris only, broader anteriorly than posteriorly, opening nearly circular; snout acute, in younger animals shorter than the eye, in adults longer than the eye, not sticking out in front of the mouth, nearly straight or slightly convex; nostrils much closer to the orbit than to the tip of the snout; rostro-dorsal profile nearly straight or slightly convex on the head, convex on the nape; anterior suborbital bone obliquely pentagonal, length not or hardly greater than depth, lower margin oblique, convex, anterior and posterior lower margins generally concave, anterior margin oblique, posterior margin nearly vertical, upper margins concave (posterior margin much shorter than anterior margin) united into an acute, forward pointing angle close to the nostrils, traversed around the middle by a longitudinal crest ascending posteriorly; 2nd suborbital bone obliquely quadrangular, much higher anteriorly than posteriorly, length about twice as great as height, about twice as low as 1st suborbital bone; upper jaw longer than lower jaw, strongly vertically downward protrusable, ending below the anterior margin of the eye, contained nearly 3 to slightly over 3 times in the length of the head; gape slightly oblique; barbels thin, upper jaw barbels slightly longer than nasal barbels, slightly longer to considerably longer than the eye; lips very broad, fleshy, transversely striped on the oral surface, upper lip protracted into a lobe which generally is obtusely rounded, lower lip into a lobe, generally longer than that of the upper lip, obtusely or acutely rounded; lower jaw at the symphysis with a conical, obtuse well visible tubercle, underside without visible pores; gill cover ray-like rugose, width contained 1⅔ to 1¾ times in its depth, lower margin nearly straight or slightly convex; gill opening ending below the posterior margin of the preoperculum. Pharyngeal teeth hooked to slightly spoon-shaped to grinding, 2.3.5/5.3.2, on the chewing surface partly rugose-tuberculate; scapula obtusely or slightly acutely rounded, obliquely truncate posteriorly; belly flat anterior to ventral fins, angular at the flanks, behind ventral fins obtusely ridged; back elevated, angular, much higher than the belly; scales on the free half and basal half with slightly ray-like longitudinal stripes; 24 to 26 scales in the lateral line, 9 in a transverse row (without the lowest ventral scales) of which 4 (3½) above the lateral line, 8 or 9 in a longitudinal row between occiput and dorsal fin, lowest ventral scales in three longitudinal rows, middle and posterior scales in medial row nearly equal, larger than anterior scales, but not larger than those in flanking rows; lateral line slightly curved, sloping downward anteriorly, nearly straight posteriorly, not or hardly reaching the rostro-caudal line, each scale marked by a simple tube reaching or not reaching the centre of the scale; dorsal fin starting above the base of the ventral fins, acute, emarginate, hardly lower to considerably lower than the body, twice to much less than twice as high as base length, spine medium-sized, posteriorly totally glabrous, without teeth, with the flexible part slightly longer to considerably longer than the head; pectoral and ventral fins acute, pectoral fins slightly longer than ventral fins, contained 5½ to 6 times in the length of the body, pectoral fins not or hardly reaching the ventral fins, ventral fins not or hardly reaching the anal fin; anal fin acute, in younger animals hardly emarginate, in adults not emarginate, considerably lower to not lower than dorsal fin, more than twice as high as base length, the simple third ray thin, nearly totally cartilaginous; caudal fin scaled only at the base, with a deep incision, lobes acute, nearly equal, contained 3¾ to 4⅓ times in the length of the body. Colour: upper part of the body olive, lower part silver; total body sometimes orange-green; iris yellow, upper part dark; all scales on the body towards the base with a membrane with a metallic copper or violetish splendid conspicuous sheen; fins yellowish or pink or, but more rarely, slightly olive, frequently more or less speckled with dark. B. 3. D. 4/9 or 4/10. P. 1/15 or 1/16. V. 2/8. A. 3/5 or 3/6. C. 6/17/6 or 7/17/7, short flanking ones included. 
[image: ]
Figure A2.4. Labeobarbus tambroides Blkr. Atl. Ichth. Cypr. Tab. XXIII, TL figure 320 mm.

[image: ]
Figure A2.5. Image of paratype RMNH.PISC.2089_b1 deposited at the Leiden museum.

Labeobarbus tambra Blkr, 
Descr. specier. Pisc. Jav. Nov. Nat. T. Ned. Ind. XIII p. 355. – 
Vorstelijke Lipbarbeel [Royal Lip-barbel]. 
Atl. Cypr. Tab. XXII.

A Labeobarbus with an oblong, compressed body, depth of body contained slightly over 4 to slightly over 5 times in its length, width contained 2 to 11⁄2 times in its depth. Head slightly acute, convex, contained nearly 5 to 51⁄2 times in length of body with caudal fin, nearly 4 to 41⁄3 times in length of body without caudal fin; depth of head contained 11⁄3 to 12⁄5 times, width contained 13⁄4 to 13⁄5 times in its length; eye diameter contained 31⁄2 to 51⁄2 times in the length of the head, eye diameter contained 12⁄5 to 21⁄4 times in the postocular part of the head; distance between the eyes 11⁄4 to 21⁄3 times their diameter; palpebral membrane covering the external margin of the iris only, broader anteriorly than posteriorly, opening nearly circular; snout slightly acute, not to nearly twice as long as the eye, not sticking out in front of the mouth; nostrils much closer to the orbit than to the tip of the snout; rostro-dorsal profile on snout and nape convex, on forehead and crown nearly straight or slightly convex; anterior suborbital bone obliquely pentagonal, length not or hardly greater than depth, lower margin obliquely convex; anterior and posterior lower margins generally concave, anterior margin oblique, posterior margin nearly vertical, upper margins concave or slightly concave (posterior margin generally much shorter than anterior margin) united into an acute, upward pointing angle close to the nostrils, traversed around the middle by a longitudinal crest strongly ascending posteriorly; 2nd suborbital bone quadrangular, much higher anteriorly than posteriorly, length twice to less than twice as great as depth, about twice as low as 1st suborbital bone; upper jaw longer than lower jaw, strongly vertically downward protrusable, ending below the anterior margin of the eye or hardly anterior to the eye, contained 3 to 31⁄4 times in the length of the head; gape slightly oblique; barbels thin, upper jaw barbels generally slightly longer than nasal barbels, slightly to much longer than the eye; lips very broad, fleshy, transversely striped on the oral surface, upper lip not lobed, lower lip protracted into a medium-sized, broad, obtuse lobe; lower jaw at the symphysis with a conical, obtuse, short tubercle, underside on both branches with several conspicuous pores, placed in a longitu- dinal row, not always visible; gill cover ray-like rugose, width contained 12⁄3 to nearly 2 times in its depth, lower margin slightly concave to slightly convex; gill opening ending below the posterior margin of the preoperculum. Pharyngeal teeth hooked to slightly spoon-shaped to grinding, 2.3.5/5.3.2, on the chewing surface tumid or rugose-tuberculate; scapula triangular, obtusely rounded; belly flat anterior to ventral fins, slightly angular at the flanks, behind ventral fins rounded, not ridged; back elevated, angular, much higher than the belly; scales on the free half and basal half with slightly ray-like longitudinal stripes; 22 or 23 scales in the lateral line, 8 in a transverse row (without the lowest ventral scales) of which 4 (31⁄2) above the lateral line, 8 or 9 in a longitudinal row between occiput and dorsal fin, lowest ventral scales in three longitudinal rows, middle and posterior scales in medial row nearly equal, larger than anterior scales, but not larger than those in flanking rows; lateral line slightly curved, lightly concave anteriorly, nearly straight posteriorly, not reaching or hardly reaching the rostro-caudal line, each scale marked by a simple tube generally not reaching the centre of the scale; dorsal fin starting above the base of the ven- tral fins, acute, emarginate, slightly lower to considerably lower than the body, much higher than base length but much less than twice as high, spine thin, posteriorly totally glabrous, without teeth, with the flexible part not shorter to much shorter than the head; pectoral and ventral fins acute, pectoral fins slightly longer than ventral fins, contained 51⁄2 to slightly over 6 times in the length of the body, not reaching the ventral fins, ventral fins not reaching the anal fin; anal fin acute, generally convex, in older animals rounded at the tip, slightly lower to slightly higher than dorsal fin, more than twice as high as base length, the simple third ray thin, nearly completely cartilaginous; caudal fin scaled only at the base, with a deep incision, lobes acute, nearly equal, contained 41⁄4 to about 41⁄2 times in the length of the body. Colour: upper part of the body olive, or dark- or slightly-olive to olive; flanks and lower part silver or golden-green; iris yellow, upper part dark; all scales on the body towards the base on the membrane with a metallic copper or violetish splendid conspicuous sheen; fins yellowish or faintly pink or, in old animals slightly olive or slightly violet.
[image: ][image: ]B. 3. D. 4/9 or 4/10, sometimes also 4/8 or 4/9. P. 1/14 to 1/16. V. 2/8, seldom also 2/7. A. 3/5 or 3/6. C. 5/17/5 or 7/17/7, short flanking ones included.
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Figure A2.6.  Labeobarbus tambra Blkr. Atl. Ichth. Cypr. Tab. XXII, Fig. 2. TL figure 330 mm.
Labeobarbus soro Blkr. 
Soro-Lipbarbeel [Soro-Lip-barbel]. 
Atl. Cypr. Tab. XX

A Labeobarbus with an oblong or slightly elongate, compressed body, depth of body contained 4 1⁄4 to 5 times in its length, width contained about twice in its depth. Head slightly acute, convex, contained 5 to 6 times in length of body with caudal fin, 33⁄4 to 41⁄2 times in length of body without caudal fin; depth of head contained 11⁄3 to 11⁄4 times in its length, width 2 to 12⁄3 times; eye diameter contained 31⁄2 to nearly 4 times in the length of the head, eye diameter contained 11⁄2 to 13⁄4 times in the postocular part of the head; distance between the eyes 11⁄4 to 12⁄3 times their diameter; palpebral membrane covering the external margin of the iris only, opening nearly circular; snout slightly acutely convex, in younger animals shorter than the eye, in old animals longer than the eye, not sticking out in front of the mouth; nostrils closer to the orbit than to the tip of the snout; rostro-dorsal profile convex on crown and nape, nearly straight or slightly concave only on the forehead; interorbital line nearly straight or slightly concave; anterior suborbital bone obliquely pentagonal, length not or hardly greater than depth, lower margin obliquely convex; anterior and posterior lower margins concave, anterior margin oblique, posterior margin nearly vertical, upper margins concave (posterior margin much shorter than anterior margin) united into an acute, upward pointing angle close to the nostrils, traversed around the middle by a longitudinal crest which ascends posteriorly; 2nd suborbital bone obliquely quadrangular, much higher anteriorly than posteriorly, length less than twice as great as depth, twice or less than twice as low as 1st suborbital bone; upper jaw longer than lower jaw, strongly vertically downward protrusable, ending below the anterior rim of the eye, contained nearly 3 to slightly over 3 times in the length of the head; gape slightly oblique; barbels thin, nasal barbels not or slightly longer than the eye, upper jaw barbels much longer than the eye; lower jaw at the symphysis with a conical, obtuse very conspicuous tubercle, underside without conspicuous pores; lips fleshy, transversely rugose on the oral surface, upper lip terete, not protracted, lower lip broad, simply back- sheathed for the total width, broad between lateral sheaths, behind the symphysis fused with lower jaw; gill cover rugose ray-like, width contained 11⁄2 to 13⁄4 times in its depth, lower margin nearly straight or slightly concave; gill opening ending below the posterior rim of the preoperculum. Pharyngeal teeth hooked to slightly spoon-shaped to grinding 2.3.5/5.3.2, on the chewing surface rugose- tuberculate; scapula triangular, obtusely rounded; belly flat anterior to ventral fins, angular at the flanks, behind ventral fins rounded, not ridged; back rather elevated, angular, higher than the belly; scales on the basal half and free half with longitudinal stripes or slightly ray-like stripes, 26 to 28 scales in the lateral line, 8 in a transverse row (without the lowest ventral scales) of which 4 (31⁄2) above the lateral line, 9 in a longitudinal row between occiput and dorsal fin, lowest ventral scales in three longitudinal rows, scales in medial row gradually increasing in size posteriorly, posterior scales not larger than those in flanking rows; lateral line lightly curved, nearly reaching the rostro-caudal line, each scale marked by a simple tube not reaching the centre of the scale; dorsal fin starting above or hardly anterior to the base of the ventral fins, acute, emarginate, only slightly lower than the body, much higher than base length but much less than twice as high, spine tapering, totally glabrous, with the flexible part not or only slightly longer than the head; pectoral and ventral fins acute, pectoral fins slightly longer than ventral fins, contained 52⁄3 to 53⁄4 times in the length of the body, pectoral fins not reaching the ventral fins, ventral fins not reaching the anal fin; anal fin acute, not or hardly emarginate, in older animals convex, not much lower than dorsal fin, much more than twice as high as base length, the simple third ray thin, bony only at the base; caudal fin scaled only at the base, with a deep incision, lobes acute, upper lobe hardly longer than lower lobe, contained nearly 4 to 41⁄4 times in the length of the body. Colour: upper part of the body olive, lower part slightly olive to golden or silver; iris yellow; scales on back, flanks and tail each with a transverse, crescent-shaped, violet band at the base; fins yellowish or pink-greenish.
B. 3. D. 4/8 or 4/9 or 4/10. P. 1/14 or 1/15. V. 2/8. A. 3/5 or 3/6. C. 6/17/6 or 7/17/7, short flanking ones included.
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Figure A2.7. Labeobarbus soro Blkr. Atl. Ichth. Cypr. Tab. XX, Fig. 2. TL figure 284 mm.


Labeobarbus douronensis Blkr. 
Semah-Lipbarbeel [Semah-Lip-barbel]. 
Atl. Cypr. Tab. XXI.

A Labeobarbus with an oblong, compressed body, depth of body contained 41⁄4 to 42⁄3 times in its length, width contained about twice in its depth. Head slightly acutely convex, contained 51⁄5 to nearly 6 times in length of body with caudal fin, nearly 4 to 41⁄2 times in length of body without caudal fin; depth of head contained 11⁄5 to 11⁄3 times, width contained 13⁄5 to 14⁄5 times in its length; eye diameter contained 3 to 41⁄4 times in the length of the head, eye diameter contained 1 2⁄5 to 2 times in the postocular part of the head; distance between the eyes slightly more than once to 1 3⁄4 times their diameter; palpebral membrane covering the external margin of the iris only, broader anteriorly than posteriorly, the opening nearly circular; snout slightly acutely convex, not protruding anterior to the mouth, in younger animals shorter than the eye, in old animals longer than the eye; nostrils much closer to the orbit than to the tip of the snout; rostro-dorsal profile on head and nape convex; interorbital line convex or nearly straight; anterior suborbital bone obliquely pentagonal, length not or hardly larger than height, lower margin obliquely convex; anterior and posterior lower margins concave, anterior margin oblique, posterior margin nearly vertical, upper margins concave (posterior margin much shorter than anterior margin) united into an acute, upward pointing angle close to the nostrils, traversed around the middle by a longitudinal crest ascending posteriorly; 2nd suborbital bone obliquely quadrangular, much higher anteriorly than posteriorly, length twice to much less than twice as great as depth, twice as low to much less than twice as low as 1st suborbital bone; upper jaw longer than lower jaw, strongly vertically downward protrusable, ending below the anterior margin of the eye or hardly anterior to the eye, contained 3 times to 31⁄4 times in the length of the head; gape slightly oblique; barbels thin, nasal barbels not to slightly longer than the eye, upper jaw barbels slightly to much longer than the eye; lower jaw at the symphysis with a conical, obtuse very conspicuous tubercle, underside without conspicuous pores; lips fleshy, transversely rugose on the oral surface, upper lip terete, not prolonged, lower lip broad, not lobed or lobed only over a very short distance, between the lateral folds behind the symphysis rather broadly fused with the lower jaw; gill cover ray-like rugose, width contained 12⁄3 to 14⁄5 times in its depth, lower margin nearly straight or slightly concave; gill opening ending below the posterior rim of the preoperculum. Pharyngeal teeth hooked to slightly spoon-shaped to grinding, 2.3.5/5.3.2, on the chewing surface rugose-tuberculate; scapula triangular, obtusely rounded; belly flat anterior to ventral fins, angular at the flanks, behind ventral fins rounded, not ridged; back rather elevated, angular, higher than the belly; scales on the basal half and free half with longitudinal stripes or slightly ray-like stripes, 21 to 23 scales in the lateral line, 8 in a transverse row (without the lowest ventral scales) of which 4 (31⁄2) above the lateral line, 7 or 8 in a longitudinal row between occiput and dorsal fin, lowest ventral scales in three longitudinal rows, scales in medial row gradually increasing in size posteriorly, scales in this row not larger than those in flanking rows; lateral line curved, slightly to not descending between the rostro-caudal line, each scale marked by a simple tube reaching or not reaching the centre of the scale; dorsal fin starting above or hardly ante- rior to the ventral fins, acute, emarginate, not much lower than the body, much less than twice as deep to nearly twice as high as base length, spine tapering, totally glabrous, with the flexible part slightly longer to not longer than the head; pectoral and ventral fins acute, pectoral fins slightly longer than ventral fins, contained 51⁄3 to 53⁄4 times in the length of the body, not or nearly reaching the ventral fins, ventral fins not reaching the anal fin; anal fin acute, not or hardly emarginate, in old animals slightly convex, not much lower than dorsal fin, much more than twice as high as base length, the simple third ray thin, bony only at the base; caudal fin scaled only at the base, with a deep incision, lobes acute, upper lobe slightly to not longer than lower lobe, contained nearly 4 to 42⁄5 times in the length of the body. Colour: upper part of the body olive, lower part olive -golden or silver; iris yellow or red; scales on back, flanks and tail each with a oblong, diffuse, transverse violetish spot on the base; fins yellow- ish- pink or red.
[image: ][image: ]B. 3. D. 4/8 or 4/9 or 4/10. P. 1/14 to 1/16. V. 2/8. A. 3/5 or 3/6. C. 7/17/7 or 8/17/8, short flanking ones included.
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Figure A2.8. Labeobarbus douronensis Blkr. Atl. Ichth. Cypr. Tab. XXI, Fig. 2. TL figure 276 mm.
Key to species
I. Dorsal fin scaled at the base, spine robust, without teeth. Gill cover ray-like rugose. Snout acute or slightly acute. A. 21 to 28 scales in the lateral line, 4 above the lateral line.
a. Lower lip with a well developed, very conspicuous lobe. † Upper lip prolonged into a lobe. 24 to 26 scales in the lateral line. D. 4/9 or 4/10. P. 1/15 or 1/16. Depth of the body contained 4 to 41⁄3 times in its length.  Head acute, contained 4 3⁄4 to 5 1⁄4 times in the length of the body, depth contained 11⁄3 to 11⁄4 times in its length.
Labeobarbus tambroides Blkr.
†’ Upper lip round, not prolonged. 22 or 23 scales in the lateral line. D 4/8 or 4/9 or 4/10. P. 1/14 to 1/16. Depth of body contained slightly over 4 times to slightly over 5 times in its length. Head contained nearly 5 to 51⁄2 times in the length of the body, depth contained 11⁄3 to 12⁄5 times in its length.
Labeobarbus tambra Blkr.
b. Lower lip with a hardly visible lobe or simply back-sheathed over its total width. Upper lip round, not prolonged. D 4/8 or 4/9 or 4/10. P. 1/14 to 1/16. † Lower lip over the total length simply back-sheathed. 26 to 28 scales in the lateral line. Depth of body contained 41⁄4 to 5 times in its length. Head contained 5 to 6 times in the length of the body, depth contained 11⁄3 to 11⁄4 times in its length.
Labeobarbus soro Blkr.
†’ Lower lip with a hardly distinguishable lobe. 21 to 23 scales in the lateral line. Depth of body contained 41⁄4 to 42⁄3 times in its length. Head contained 51⁄2 to nearly 6 times in the length of the body, depth contained 11⁄5 to 11⁄3 times in its length.
Labeobarbus douronensis Blkr.


Weber and de Beaufort (1916)

The following descriptions are from weber and de Beaufort (1916).

Tor soro

Dorsal fin with 3 spines and 8-9 rays; anal fin with 3 spines and 5 rays; Pectoral fin with 1 spine and 14-16 rays; ventral fin with 2 spines and 8 rays; linea leteralis with 24- 28 scales. Height 3.4-3.8 in SL, 4.3-4.6 in length with caudal. Head about 4.3 in SL, 5.4 in length with caudal. Eye about 4 in head length, about 1 1/3 in somewhat prominent snout and nearly twice in interorbital space. Mouth inferior. Lips moderately thick, median part of lower lip without lobe, but fixed to the skin. Rostral barbels about as long as eye or longer, shorter than maxillary ones. Length of operculum 11/2-13/4 in its height. Origin of dorsal nearer to snout than to base of caudal, opposite 7th or 8th scale lateral line, somewhat before origin of ventrals, separated by 8 or 9 scales from occiput. Dorsal concave, its third spine ossified, strong, somewhat shorter than head, without its flexible part shorter than head without snout. Anal oblique, not reaching caudal when depressed, its longest ray somewhat less than dorsal spine. Ventrals conspicuously shorter than, pectorals and much shorter than height of dorsal, far distant from anus, separated by 2 scales from lateral line. Pectorals somewhat shorter than height of dorsal, far distant from ventrals. Caudal deeply incised, the lobes pointed, much longer than head. Least height of caudal peduncle 1 1⁄2 in its length, surrounded by 12 scales. Silvery, back olivaceous. Scales on upper surface with a darkish base, fins hyaline.

Tor tambroides

Dorsal fin with 3 spines and 9-10 rays; anal fin with 3 spines and 5 rays; pectoral fin with 1 spine and 15-16 rays; ventral fin with 2 spines and 8 rays; linea leteralis with 23- 24 scales Height 3 to more than 3.4 or somewhat more in length with caudal. Head about 3.6- 3.8, 4.6 – 5 in length with caudal. Eye 4 – 5, 1 1⁄2 to 2 in interorbital space. Lips broad, swollen, thick, continuous, the upper one generally with an anterior lobe, the lower one with a long free median lobe, which reaches to a line connecting the corners of the mouth. Maxillary barbels somewhat longer than the rostral ones, slightly or much longer than eye. Origin of dorsal about in the middle between end of snout and root of caudal, separated by 8 or 9 scales from occiput, opposite to 7th scale of lateral line and slightly before origin of ventrals. Dorsal concave, third spine strong, osseous about 1 1/3 in head, its stiff portion as long as the head without snout. Anal truncate, depressed not reaching caudal, its height somewhat less than that of the dorsal. Ventral as long as height of anal, not reaching anus, separated by 2 scales from lateral line. Pectoral slightly shorter than height of dorsal. Caudal deeply forked, its lobe pointed, the lower one the longer, equal to or longer than head. Least height of caudal peduncle about 1 1⁄2 times in its length, surrounded by 12 scales, Silvery, back dark, as also the fins.

Tor douronensis

Dorsal fin with 3 spines and 9 rays; anal fin with 3 spines and 5 rays; pectoral fin with 1 spine and 16 rays; ventral fin with 2 spines and 8 rays; linea leteralis with 21- 24 scales Height 3.2-3.3, 4.1 in length with caudal. Head 4- 4.2, 5-5.3 in length with caudal. Eye 4 1⁄2 – 5, 1 1⁄2 or more in snout, twice or somewhat more in interorbital space. Rostral barbels about 1 1⁄2 times, maxillary barbels about twice in eye. Lips thick, continuous, the lower one with median, more or less developed square lobe, the hindborder of which does not reach the line connecting the corners of the mouth. The blunt snout somewhat prominent, mouth inferior. Origin of dorsal opposite to 6th or 7th scale of lateral line and slightly before that of ventrals, separated by 8 scales from occiput, somewhat nearer to end of snout than to base of caudal. Dorsal concave, its third spine osseous, rather strong, slightly shorter than head, its stiff part about equal to head without snout. Anal truncate, slightly less high than dorsal, depressed not reaching caudal. Ventrals separated by 2 scales from lateral line, their length about equal to height of anal, distant from anus. Pectoral slightly shorter than height of dorsal. Caudal deeply forked, its lobe pointed, about equal to head. Least height of caudal peduncle 1 1⁄2 or more in its length, surrounded by 12 scales. Silvery, back darkish. Base of scales of back and sides darkish.

Tor tambra

Dorsal fin with 4 spines and 8-9 rays; anal fin with 3 spines and 5 rays; pectoral fin with 1 spine and 14-16 rays; ventral fin with 1 spines and 7-8 rays; linea leteralis with 22- 24 scales. Height 3 1⁄2-4, 4-4 1/5 in length with caudal. Head pointed, 3.3-4.2, 4.1-5.3 in length with caudal. Eye 5-6.6, 1 3⁄4 to more than twice in snout and about twice in slightly convex interorbital space. Maxillary barbels generally somewhat longer than the rostral ones and about equal to length of snout. Snout prominent, mouth inferior, lips thick, continuous, the lower one with a median well developed free lobe, the hindborder of which is convex or truncate, but does not reach the line connecting the corners of the mouth. Origin of dorsal opposite to 7th scale of lateral line and slightly before that of ventral, separated by 8 or 9 scales from occiput, nearer to end of snout than to base of caudal. Dorsal concave, its fourth ossified spine rather feeble, with its flexible portion equal to head without snout, its stiff portion less than half length of head. Anal truncate, its height somewhat more than that of dorsal, depressed reaching base of caudal or not so far. Ventrals separated by 2 scales from lateral line, their length equal to height of anal or somewhat less, distant from anus. Pectorals much longer than height of dorsal, somewhat less than length of head. Caudal deeply forked, its lobe pointed, shorter than head. Less height of caudal peduncle 1 1⁄2 in its length, more or less than twice in length of head, surrounded by 12 scales. Silvery, fins darkish.


Discussion

More recent descriptions of T. tambroides, T. tambra and T. douronensis are available (see FishBase 2015). However, these are largely based on material from the Mekong which are unlikely to be the same species as types from Indonesia. We therefore did not attempt to draw conclusions on taxonomic validity from comparisons of these descriptions. Recent descriptions of T. soro are not available due to its questionable validity (see Appendix 1 and later discussion). The key points contained in the descriptions of Valenciennes, Bleeker and Weber and de Beaufort are listed in Table A2.1

The original descriptions of Valenciennes are generally vague and ambiguous but there are subtle differences in the descriptions:

-Soro and douronenis have pointed anal fins whereas in tambra it is rounded.
-Soro has large ventral fins whereas in tambra they are small, no description of the ventral fins of douronensis is given.
-Soro is more elongate than other fish and has a high number of lateral line scales
-The lateral line in tambra is relatively straight but is described as curved in soro and marked with a series of large dots in douronensis.  

However this is not sufficient to practically differentiate the species. The original descriptions of Valenciennes make no mention of lobes or mentum for any species in the descriptions. Bleeker (1854) only mentions lobe size in tambroides, stating “the lower (lip) extending into a wide fleshy projecting lobe” but does not offer this statement in a comparative context with other fish. In his accompanying notes, he adds “it is variable with age” but does not imply that tambroides has a larger lobe than tambra which is currently used as a diagnostic feature. It is only in his later descriptions, translated here, that the lobes are mentioned and used in the key to distinguish the 4 species. Using the lobe to differentiate the species therefore seems to be the invention of Bleeker (1863) and later authors. Bleeker differentiates tambroides from tambra, in his accompanying notes, using the shape and size of the head, stating “With Labeobarbus tambra the snout is blunter, the neck more convex, the operculum considerably longer (wider)”. However, there is no evidence of a difference in head size in the type material available and snout shape, as discussed in this paper, is affected by phenotypic plasticity. In his notes, Bleeker remarks “Labeobarbus tambra occurs all over Java, but avoids the turbid river mouths. It is often kept in ponds, and reaches a length of more than three foot.” The culture of fish in lentic environments is now thought to stimulate the development of a “tambra like” appearance through phenotypic plasticity (Walton pers. obs.).

Furthermore, Bleeker also states in his notes that tambroides can be differentiated from tambra based on fin ray counts: with the dorsal fin of tambroides possessing one less ray than tambra and the pectoral fin has one or two less rays. However, there appears to be considerable within population variation in fin ray counts in this group of fishes (Walton pers. obs), indeed, both Bleeker and Weber and De Beaufort described a range of 1-2 rays within the same species in most cases so Bleeker’s diagnosis wouldn’t be a reliable method of distinguishing these fish. Javan Tor sp. within the same population also display significant variation in head shape. Given our current understanding of the complexities of Tor morphology, the morphological differences that Bleeker describes, therefore do not provide enough evidence to differentiate these two species.

Table A2 1. Summary of the morphological characteristics described in the descriptions of early workers namely Valenciennes (in Cuvier & Valenciennes, 1842), Bleeker (1863) and Weber Weber and de Beaufort (1916) who all examined Indonesian Tor material.
	
	Soro
	Tambroides 
	Douronensis 
	Tambra

	
	Val
	Bleeker 
	Web & de Be
	Val
	Bleeker 
	Web & de Be
	Val
	Bleeker

	Web & de Be
	Val
	Bleeker 
	Web & de Be

	Dorsal Fin rays 
	
	4 Spines
8-10 Rays 
	3 Spines 
8-9 Rays
	NA
	4 Spines
9-10 Rays 
	3 Spines 
9-10 Rays 
	
	4 Spines
8-10 Rays 
	3 Spines 
9 Rays 
	
	4 Spines
8-10 Rays
	4 Spines 
8-9 Rays 

	Pectoral Fin rays 
	
	1 Spine 
14-15 Rays
	1 Spine 
14-16 Rays
	NA
	1 Spine 
15-16 Rays
	1 Spine
15-16 Rays 
	
	1 Spines
14-16 Rays
	1 Spine
16 Rays 
	
	1 Spine 14-16 Rays
	1 Spine
14-16 Rays 

	Anal Fin rays
	
	3 Spines
5-6 Rays
	3 Spines 
5 Rays 
	NA
	3 Spines
5-6 Rays
	3 Spines
5 Rays
	
	3 Spines
5-6 Rays

	3 Spines
5 Rays 
	
	3 Spines 
5-6 Rays
	3 Spines 
5 Rays 

	Ventral Fin 
	
	2 Spines
8 Rays
	2 Spines
8 Rays 
	NA
	2 Spines
8 Rays
	2 Spines
8 Rays 
	
	2 Spines
8 Rays
	2 Spines
8 Rays 
	
	2 Spines
7-8 Rays
	1 Spine
8 Rays 

	Lateral line scales
	25
	26-28
	24-28 
	NA
	23-26
	23-24 
	21
	21-23
	21-24 
	22
	22-23
	22-24

	Length (x height) 
	
	
	3.4 – 3.8 
	
	
	3 – 3.4
	
	
	3.2 – 3.3
	
	
	3 1⁄2-4

	Length with caudal 
	4 2/3
	4 3/4-5
	4.3 - 4.6
	NA
	5
	-
	4.5
	4 1⁄4 - 4 3/5 
	4.1
	4
	4-5
	4-4 1/5 

	Eye diameter
	
	Head length/ 3 1⁄2 – 4
	Head length/ 4 
	NA
	Head length/ 3-4
	Head length/ 4 – 5 ½ 
	
	Head length/ 3 – 4 1/3
	Head length/ 4 ½ - 5 
	
	Head length/ 3-4
	Head length/ 5 – 6.6

	Interorbital distance (x eye diameter)
	
	1 1⁄4 - 1 2/3 
	2
	NA
	1 – 1 4/5 
	1 1⁄2 - 2 
	
	1 – 1 2/3 
	>2 
	
	1 1⁄4 -2 1⁄3 
	2

	Lips 
	
	Bleeker (1854): “Fleshy”
 Bleeker (1863)
 “upper lip terete, not protracted, lower lip broad, simply back- sheathed for the total width, broad between lateral sheaths, behind the symphysis fused with lower jaw”
	Moderately Thick. Median part of lower lip without lobe, but fixed to the skin.
	NA
	Bleeker (1854) “Very broad and very fleshy, with the lower (lip) extending into a wide fleshy projecting lobe.”
Bleeker (1863)
“Upper lip protracted into a lobe which generally is obtusely rounded, lower lip into a lobe, generally longer than that of the upper lip, obtusely or acutely rounded”
	Swollen Thick Upper one with anterior lobe. Lower  with a long free median lobe, which reaches to a line connecting the corners of the mouth
	
	Bleeker (1854)
“Fleshy”
Bleeker (1863)
“Upper lip terete, not prolonged, lower lip broad, not lobed or lobed only over a very short distance, between the lateral folds behind the symphysis rather broadly fused with the lower jaw”
	Thick Lower  with median, more or less developed square lobe, the hindborder of which does not reach the line connecting the corners of the mouth
	
	Bleeker (1863): Upper lip not lobed, lower lip protracted into a medium-sized, broad, obtuse lobe.
	Thick. lower one with a median well developed free lobe, the hindborder of which is convex or truncate, but does not reach the line connecting the corners of the mouth.

	Barbels 
	
	Nasal (rostral) barbels not or slightly longer than the eye, upper jaw (maxillary)barbels  much longer than the eye
	Long as eye 
	NA
	Upper jaw (maxillary) barbels slightly longer than nasal (rostral) barbels, slightly longer to considerably longer than the eye
	Maxillary barbels somewhat longer than the rostral ones, slightly or much longer than eye.
	
	Nasal (rostral) barbels not to slightly longer than the eye, upper jaw (maxillary) barbels slightly to much longer than the eye
	Rostral 1 ½ times eye. maxillary Twice eye 
	
	Upper jaw (maxillary) barbels generally slightly longer than nasal (rostral) barbels, slightly to much longer than the eye
	Maxillary longer than rostral and equal to snout length

	Width of operculum 
	
	Operculum depth/ 1 1/2 - 1 3/4
	11/2 – 13/4
	NA
	Operculum depth/ 1 2/3 – 1 3⁄4
	-
	
	Operculum depth/ 12⁄3 to 14⁄5
	-
	
	Operculum depth/ 12⁄3 - 2
	-

	Depth of operculum
	
	11⁄2 to 13⁄4 x operculum width
	
	NA
	1⅔ to 1¾ x operculum width
	
	
	12⁄3 to 14⁄5 x operculum width
	
	
	12⁄3 to nearly 2 x operculum width
	

	Head length 
	1 1/3 – 1 1⁄4 x head width
	3 1⁄2 – 4 x eye diameter
	4.3 in SL
	NA
	3-4 x eye diameter. 
1 1/3 – 1 1⁄4 x head depth.
1 3⁄4 - 1 3/5 x width
	3.6 - 3.8 in SL
	
	3 – 4 1/3 x eye diameter.
1 1/3 – 1 2/5 x head depth. 
1 2/3 – 1 3⁄4 x width
	4 - 4.2 in SL
	
	31⁄2 - 51⁄2 x eye diameter.
11⁄3 - 12⁄5 x head depth.
13⁄4 - 13⁄5 x width
	3.3 – 4.2 in SL

	Snout
	
	Snout slightly acutely convex, in younger animals shorter than the eye, in old animals longer than the eye, not sticking out in front of the mouth.
	-
	NA
	Snout acute, in younger animals shorter than the eye, in adults longer than the eye, not sticking out in front of the mouth, nearly straight or slightly convex.
	-
	
	Snout slightly acutely convex, not protruding anterior to the mouth, in younger animals shorter than the eye, in old animals longer than the eye
	Blunt, NA somewhat prominent 
	
	Snout slightly acute, not to nearly twice as long as the eye, not sticking out in front of the mouth.
	Prominent 

	Width
	
	½ height
	
	NA
	½ height
	
	
	½ height
	
	
	Height/2 -11/2
	

	Height 
	
	2x width
	
	NA
	2x width
	
	
	2x width
	
	
	2 - 11⁄2 x width
	




Tor douronensis are widely differentiated by local people from other SE Asian Tor species by the size of the fins, with specimens with enlarged fins often reported as douronensis. However relative fin size of douronensis is not mentioned in any of the original descriptions or accompanying notes (soro is noted as having large ventral fins in Valenciennes (1842)). Bleeker describes how douronensis can be differentiated from soro in his accompanying notes stating it has a more laterally compressed body shape compared to the elongated soro and has fewer lateral line scales. This dichomotomy in body shapes can be observed in Javan specimens (see Fig. 2 in main document). However, Bleeker offers little explanation of the difference between douronensis and tambra.

The descriptions of Tor soro, combined with Bleekers drawing of the fish suggest this fish would be more appropriately placed in the genus Neolissochilus. Kottelat (2013) and Khaironizam et al. (2015) recommend fish described as T. soro should be reclassified as N. soro (only currently valid in Java), N. soroides (valid in mainland SE Asia) or T. tambra (valid in both areas). Despite this, Tor soro is currently identified throughout Indonesia and appears to be the most commonly used name for Indonesian mahseer species. Haryono (2006) demonstrated when using discriminant function analysis of morphometirc characteristics, Tor soro could be separated (100% grouping) from its cogeners (Tor tambra, Tor tambroides and Tor douronensis), whereas the other tor species showed considerable overlap. However, this paper is considered grey literature and the results should be treated with appropriate caution. 
This fish is often described as not possessing a lobe, which has probably led to much confusion of this species with others. On inspection of specimens classified as soro in the type location (MZB, Bogor, Java) it is apparent that they do have a lobe or at least the impression of a lobe, denoted by creases at the edges where the median portion of the lips meets the lips on either side. The reclassification of this fish as Neolissochilus soro may not therefore be necessary. If this fish is to be retained as a valid Tor species the description of it having “no lobe” should be revised to “having a very small lobe or two notches delineating presence of lobe” to avoid confusion and misinterpretation.

Kottelat (2013) was “not able to see real differences in the descriptions of T. douronensis and T. tambra by Valenciennes, Bleeker or Weber & de Beaufort” so tentatively follows the synonymy of the species suggested by Roberts (1993). We partially agree with this statement in that Valenciennes does not present enough evidence in isolation, to differentiate the species but this is not the case in Bleeker and Weber and de Beaufort. In the original descriptions it could also be said that there isn’t enough to see real similarities in the data presented either.
If we consider the descriptions of Bleeker and Weber and de Beaufort as primary texts we have more evidence from which to draw conclusions. According to these descriptions douronensis and tambroides only apparently differ in lobe size/ shape and subtle differences head length and head to eye size ratios (although the two authors contradict each other somewhat). The similarity in descriptions of these two species, coupled with the similarity of tambroides to tambra (as discussed previously) could therefore justify the synonymy of douronensis, tambroides and tambra however using Weber and de Beaufort’s evidence alone, synonomy between tambra and any other species described here does not seem acceptable given distinct differences in spine and ray counts (Dorsal: 4 vs 3, Ventral: 2 vs 1 in tambra vs douronensis, tambroides, soro respectively) and lateral line scale counts (Table A2.1). The distinction between species in these description is perhaps most significant between tambra and soro, with clear differences in body shape, lateral line (scale counts and appearance), ventral fin size and fin ray counts, undermining the current synonymy of Tor soro with Tor tambra. The designation of these fish as synonymous was probably based on secondary evidence with little reference to these early descriptions. Roberts (1999) erroneously states “In the key to species, he [Bleeker] gives 26-28 scales in lateral series for T. tambra.” If this were true it would make the scale counts of tambra and soro comparable, possibly influencing the authors decision to consider the two synonymous. In fact, Bleeker records 22-23 scales on the lateral line in tambra, which is quite different to soro’s 26-28 scales.
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