A STUDY OF THE GENERA OF BOTIINAE AND COBITINAE
(PISCES, OSTARIOPHYSI, COBITIDAE)

I NALDANT

The firhes of the Cobilides family form o of the Catariophyei
which s apread exelugively throughont the 0ld World. Numeorong stndisg
abomt this group have shown that they are specles with great morpholo-
giral and anatomic varisbility, This hue Ioed  to a great number, of deg-
eriptiong, often unjustifiohle, OF the Noeetacheilue genune slope, nearly one
hundred specias have been deseribad, of which many are uncerfain. On
the other hand, deseriptions are usnally incompleta and most of them lack
eomparative data. When comparisons ware madde, the fact was overlo-
oked that many geners and species may bave similarities batween thenusel-
vey, althoogh without direclt affinities. ven attempta at wslablisbing
phylorencties]l eohames for thegs fishes are very scarce, becansds Very
faw foasils are known, and among these it 8 ool known for eertain which
blonng to the loaches, I had buen established that some specialized geners
{deanthopriz, dosnthophitholmes) may retnin some aneeatrel chameters.
Moreover, the geographical and paleogeographival factors hove been rather
digregarded.

Very valosble works oo morphology, physiology and systematics
hawve been writton by HOBEA (1982), CORANTLOY (1928), YLADYEOY
{1920, 1938), FANG (1935, 1838), RENDAHL (1930, 1935 and 1945},
BAMARWAME (1955) and KOBATART (1934, 1956).

Withont ¢laiming o exhanst the subjech, the prosent work is a com-
marative gindy of e gpeners of the subfzamiling Retvaes and Celitnes,
The following gensrs 406 propoded as now @ Aiaeille ((Fpe : Cobitie delionty
WIWAY and Madrasis, nomen novom pro Jerdowi® DAY (type : Jerdonic
wacivefe 1KAY ),

Aebnowrledgements, T om parlicalardy pratelnl to Dr. TRNEY W.
FPOWTLER, of the Academy of Nolural Sciences of TPhiladelphin
43 to Prof. Dr. G W. NIEOLARY, of the Lomonosov Eodverdily,
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¥ogeow, who vary Kindly have sent me an important part of the present
A terial,

Spoecial wckiowledgaments are due to Dir. WOLFGANG ETLATRR-
WITE, Senchenberg Moscwn, Frankfort am Maein, sod o Dre OTA
OLIY A, Charles Univeesity, Progne, Tor Cheir conrtesy in palting el my
dieposal matorial snd their valobls papere on fishes of this family.

[ win iuch mdebled (o Prof, De, GEORGE TTTEODOR DORNERCD
nf the Departiement of Anatomy of the Bivlogicsl Faomlty, Tucharest,
for his vadunble sugpestions in connection with the study of the anatomy
of the mie-bladder capaunls shd suborbital trones,

1 ewprae all my gratitnds o Dy, PETLRE BANARRSOT, Tostitute
of Binlogy, Bucharest, for the parmizzion to 2ludy his collection of Chinegs
and Japanees logehes, s well we for hia many. valusble sureestions, To
Dr, JON R FUTTH from the same ostitubion, thanks are doe for his
valmable enproslions.

[ remain much obliged to dr. GEZA MULTRER, of the Biological
Tostitute, Momain-Constantéa, who senl wme his East-Asiatio specimons
of Hixg¥ynus,

Materigl. All the material T had st my dispoas! s wentionsd afrer
the disgumosis of cach goous, I lacked, however, specimens of the follo-
wing genery and enbgenern @ Sinthotie, Jerdenie, Somsloptus, Lepidece.
phalue v etr. Pepalepidosaphales and Baofrriekthyr.

r. P. BANARESCE has had the kindness toopub at my dispozad
Phes msberisl copccrtilne loaddes which be el bBeen lent by nnmerogs m-
selina. Whenavar it was the apee, T roentionad the instilution from whera
the examined specimens came. [take thisoppertunity toexprees my (hanke
i the following persons  Die. T, TREOWAVAR, of the Uritish Muzenm
[Natural Historyl Tire B, LACHEFER, of tha TInited Slates National
Mupsourm, Dr. W, LADIGES, of the Hamburg Mussnm, Dir. I KO-
BAYARL, Okosski and rol, G, 5 MYELIS, Blusford Universitre,

Tn the pressnt papsr T have studied comparatively the following:
churactios? the capsule of the wie-blsdder, e suhorhital B, Ll wr-
rongement of the Toaebols aronnd the mouth, sod the gleature of the mental
lohes, tha-appearance of the seales, and sexnal dimorphizm. T hove alao
piven golnd indicslions on the types of plirmentation, and tha position
of the fing.

All the figares 1o thiz work are oviginale drawn alter the waterial
el my disposal,

I, COMPARATIVE OBRERVATIONS

The fay-tindder and ite Capeuds, Tn the Culdtidae the gae-Dladder
reacho: @ high derves of specialization, I copsisty of two chambers, fhe
anterior chamber heing encloesd in on esrecne and sometimes anly fibeope -
capaile, Thiz chamber, topethier with Uhe fonr osgicles, Sripws, falerstitram,
apaphisin and. eleustram, constitote Weher’s yparatnz. Tn the Celdtinas,
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the oesene capanls iz formed ont of the dorsul 4 and plearsl ) ribs of 1he
fonrth vertebra, The origin aod stmetore of the capanls in the thres mb-
faanilice bave alrendy been stodiad by CHRATITLOVY (1827} and HAMAS-
WAMT (1855 To this paper L shall omly give the differcubinl chareters of
bhoe blidder in the Boflnee aond Qeldlinge moper,

To the Botinae the anterior chamber iz niok always enelosed in an
oageous capeula, Some species of Leptobolin and Bolia have thelr aulorios
chamber eoverad hy & fihrons capanle on top of which appear somaetimes
osreous elements which cover iL parbislly or alimost totally. Tn Deptabotia
sonthy (P I, fig 1.] the anterior chgmber lacks even the fibroas capeulo.
In other species, L. elowgdta, aceording to my material, — Lo arnpres-
steriide weul L, pwbilabeds {secording to TANG, 1936) - there iz only a
fibrone cepsule (A, TL T, fig. 2). In L. elengete the capenle {4 Loangyersally
elemgatad on the axiz of the body, while the poslerior chamber i3 ralativaly
gmall, The same type of bladder gppears in Sinbotie (FANG, 18346, p. 30,
fig. By, bul kere the osdeons matter has a greater sxtension. Most of Lthe
ppeciaa of the Holio genuz have their napale partially covored by ossaons
mattar. Thugin & medesta (P11, fig 5} the oeseons watter only sovers the
gl of Lhw capsule, FANG sscerlained the eame thing in & fwcangaiensiy
and in &, hymeiophysa. On the other hand, saccording to the same anthor,
the capanle in completely opdeouy in . mogroceitio RLEERKREER.

Ino Lhe Uhree spocing of Botia cxsmined by mia, the posterior chaamber
is wall developed and iz connected with the antevior one by a very ghoto
tnbe.

In the elitieae the capanle iz completal ¥ osseons wiile the pesterior
chamber ie redused to 6 simple diverticls. Tn this group two types of cop-
gules are notireable, verv different from oo apelbér

1. Lhe capyule of the Misguraus Lype [T'L T, fig. 4) appears only
in thig menpa. [t i trasvareally elongated oo the socis of the bedy and pre-
semta i constriction oo bhe meding lne, T his consiriction divides it into bwo
lobes (uncgual in W, feesdiy) resembling the capsnle in Noemachesiis, A
median septnm divides the insdde of the capsole iolo two chambers, a
right one and a let oue, On one propaced Badderof . fessdlis this seplom
appencd vory clesely. Tt ig, howaryer, quite possible et this should e an
artefact. OIn tha latero-venteal part of the capsule there e Cwo aperiinmes
{fig. 4, (3 and Oy), The firgh cssicle or tripey, ponctretes throngh the front
gperiure, cuming into conneetion with the aetnal Maddsr. Above and below
gid helow cach apertars thers s w lpteral nsseons blade (g 4, 1 sod 2],

2. The capsule of the Colatiz bype s met o e other generg, of Oe-
Bifivare, [t haz o globnlar shaps in the tollowing genera @ Cobifiy, Sabons-
wefernie, Lepidogephiniua, Aoenlhopsiides, Acoathophiboimiy, and  Tobi-
tephiz (Il Lo fir. T—31]) or i3 transvorsally elongated on the axis of the
body in Néwasnle and Aeeaibopyiz, The aperture throngh which penetrates

L Friom the podet nf views of Bhelr orlging the dorse] cibs s memBcansous  Diones,
Thize wre Mo callel Gippsd  ribe. Soimelimes Lhey e efenentaly dsined  ITansworse prme
ESCE OT Parapnphvsoe.

ifl Feain Lhe padnt of wiew ol Theic ociging Lod pleidal ks are enctloginous boges .
They are qlso culled lower ribs, veoteal ribs.
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Pl 1, — ¥aloye wivws of the mpsele of the afr — hbadders Venles] (v, Isteczl(ic
anterior fant.), 1. Leplednfle 2omihi, &, L. elomgedic 3 Bedia modesha 4. M sguermu fassiitn B, Aean-
ilmpwiy siwirerfipachiz B NMimotla delicate 70 Sehenefewda aorahe baleacicg &, Subilis tosaio 9 Asans
foopsadaen graedin, 10, Aewathiogfifelioms angcilloeis 11, Lepidarepbalon ginten  Biemsic,
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the fripes bone is prolonged even Lo the front pacl of the blpdder (F1. 1.
fig. 9.). The Iateral blades ace present.

The Nuborbital Spings reprezent the latuenl sthmoidal bones which in
Oobitinne and Botifnas are mobile, Ovwing (0 0 system of muecles and liga-
menta the two spines may be dmultaneonsly taken out or withdrawi, thus
constituting a powerful defensive weapon, especially in the specles with
Inrge ones.

In the (Tebitidee two Lypea of guborthital spines may be dislinguihad

. the bofinews type ifig. 1 A) is met in Leptoboife and Bolia. In
this type the body the spine is elomgated pnd elightly curved. Meaialy

Fig. 1, — The subotbitsl spine ond fs relafjoss Tn the Dolifnoe (41 end Cidilireas (I
06 Tacmujimle (17, O3 sphennidale (5] Covpus osis eclemaldalis (o) Eivineptic doralls 1an
Eminentia venirails (b}, Frocessus luberucosiealia (p. Ik, 7). Processns medicatzolis (p. mde).
Trocrisns dorancandulis [p. 181 Prosessus ventrovaudals {p. vin) o palatioum dpld. Fracesaus
mpdinkis (p, ). Processus Ialarmcadalis (p. o). Procsssus metiocuadalis (p. ek,

it is arlicolated with (e Iserimojngal bono (7)) by the lateroreatrel process
fp. lire) pnd with the sphennid hene (o3} hy the medioreslral process
{p. mdr.). Distally it haz two poworful nnequal thorms, uzuelly snperpossed.
The large thorn or veatroctnded process {p, vie.), haa a ventral poilion re-
latively to the emell one, or dersocawedal process (p. dse.}. The Iafter 18
glimated nearcr the bage of the gpina.

In the Bolirde (he spine is operated as follows: the abdnecor
mugele of Lhe apine is inserled on a preceminence (smdieniio doreakis
figr, 1 A, a.) situsted on the inner part of tha Iaturorodtral process, YWhen
the abductor mmscle is conlzacted the maberbital spine ie sqneezed oul,
At the onter end of the laterorasival process, the addustor musele of the
spine in inserbed on another procminence (eminendia ventralix fig, 14, b).
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The sontrsction of this musels withdraws the spine. Tt may ba gquite poy-
pible that. veb, another mosde, which inscels eelf om Wl medloeos el
process, shonld parkicipate in tha withdrawing of the epina-In the Fotiaons
doe (o this sy sbem of lnsertdon of the abdoctr and adductor mmacles, the
eping makes during its Oeplacement o slightly  bheliecidal mowvernent,

In Lepiolatic the apine differs from rhat econring in Belde sines the
dorsoenudal process e redueed or even abrent. Where this process sxits,
it iz amsll wod elose To the baes of the zpine, (F1 L, D, 85,

the colitinows fope (1ig. 1 B) iz met in all the genera of Califiiaee,
with the vxecplion of Wisgwrauas, The body (¢) i nsually shore, straizhi
or glightly corved., Mezially it s joiont tleough a lsbororosteal procese
{p. It} to the palatine home [pl} while throngh o medioroptral process
fpe madr.) it juing the orbitosphenoid hone (oz), The medisroatral proosass
iz more developed in Cobitinae (han o Fotaaes, The thorns, that b the
el S e i grroeerg pandes) and 1ha iacroctadal precesy [P Tire] bave o
bogizontal position. From bhers it mar be inferred that the laterpcands)
process hae gnfleved o U007 diyplacoment as eoompared o Lhe position of its
hnmnlogne In the Bolitase, the dovsecendal process. Two addiliona] pro-
seaud Bppesr o b Celglieds oon the hody of the spine, namely a lefersd
process (o e situsted on (he oober cdme of the  spine sod coser o the
hzlii-:lﬁ, aaul & mediol process (po m,) sitnated on the inner edge and more dis
Ladly,

Mode of operation (accordipe lo CHITIANELOW, 19255 0 by the oon-
fraction of the abductor mmzcie of Lhe palgtine arch, the palatineg bone
redehes g posilion pacallel o the axiz of the hody ;o at the same Time 76
presess npon the Interorosiral process, thus pushing cut the digtsl end of
bhe spine, The relsxing of the mngele and the contraction of the gdducior
mudEeke of the apine which inserls iteelf oo the ateral procsss, canse the
epine 0 withdraw,

In ftihe Dpliinee e Hmitation of the outward movement of the epine
i made posaible by w membrane which dovers almost all of tis distal part,
whila in the deiitinge the Timilslion of the eulward movement 4 cosuced
by a lipagment which inserts itzel! on one eide into the medial process
ol the spine and oo the other wlo the parmephenoid bone,

hiffarences in the spines of Cebitinde pe well pa Lholr cherciore are
ghown in PL IL £y, 3 —10 and in the description of each genua.

T opder Comake s coipariscon 42 muckh seenrate as possible, betwaen
the two types of apinea, T have established, on the basiz of the material
which T Tewl ab my dispoeal, the valnes of the angle formed by tha median
ling which pasees theongh the Dody of the splos (Bhe, 2 and (e atraisht
line which eonneels the ends of the laterorostral and mediorostesl pro-
epaees, The atple cxsmined was measnrad nn the sida of the medicrasiral
pracess. For the hatiinons fypa (he wopede vacies bebween 07 god 677, wlidle
for (hoe eobibinows: type s values ars comprised hetween 207 amd #2°,

A parifion enmpletely aparct is thet of the suborbitel epinoe in the
grmns Mreguriay (Pl IT, fip 3. Tn thiz genma it iz nonfonetional, hidden
under the skin, and even covercd by H.g].zl}'l'_l' of wuactes, Iy characters
aseirn I an intermediary position batween the boliinen: and cobilinous
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bypes of spines. The corvature of the body and its position very cloze to
the base of the lateralocandal process bringa it cleser to the botiinons
typa. The angls, however, which we mentioned above, lug higler values
than the hofiinoms type, .0, 70° —72% and tends towards those of the sohi-
bnous bype.

Tha barbels and e menfal obes. The month has an inferior poaition,
heing more or lags arched. The upper lip = prominent and nsmally conti-

Hig 2, — The anple hebween Lhe median Lins
of the spdoe and the Ime wniting the ans of the
Eateraroelal and medioresliznd processes,

nous; the Inwer one dosa not alwaye reach (e aymphyais of the mandible
{Leplobotia santhd, L. elongate, L TIT, lig. 1). Where it repehes the spmp-
hyeis of the mandible, the lip presents & shore interroption. Tmring evolo-
tiom, the lower lip (borinning with the peous Balfa) has corlsl op i two
anterior ends, on the median line, Thong appeared the mental Tohes which
n many genes shd species have bacome very complicated [ Mizgurai,
Cubitis, Lepidecephaluy ).

At gunera. of the Cobifider family have exly thies peire of har-
Bole, That which eo £ar was considered as m fonrth or fifth pair of bacbels
was actnally an exaggerate development of the mental lobes. In the Ce-
Fitidng the barbels may have toeo inds of areahsamants -
1. In tho Raksfe (he are four rostrals (fwo pairs) very close o
sdoh other at the bazse, and two mazillo-mandiboler barbels (one paird
placed one caeh st either corner of the mouth. The same pattern oecurs
in Npmpelailinee with the single difference that bere the rostesd Darleels
are slightly separated st the base, cepecially in the Lefea g-nnu!ﬂlr
2, In the Cobitinge there is one pair of rostral, one of maxillary and
ome of maxylic-mandibalar barbels.

The mental lobes eannot be considerad as barbola sines they are not
homologons with (he barbels. The phylogenetic value of their existencd,
pime, and pattern i3 resiricled o the subepecific calepories, and more in-

Ui I bave exmnined ooe specimen of Lefun cesfms KESSLER, of the Liong Tohwuw Hue
river, Jualy T4, 1HET, TAHAMNETE, In BANARESCLs Collection &8 well &8 & spechmen
al Fafivy pikfunis JOTDAR o TOWLEDR, Jubari-Gun, Tlekiuide, Japan, Muvemol=e 1, 1550,
Dy, 1. KODAYEL in L B. Collestion 4Gok. M. HIX1.
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PI & View ol the mwoath with barhela and inental-lnkbes.
1. Lepd, elorpefe 2. Hofe berdmorel 30 0. wmodesie 4, Afiar, fbeseilis, b Ovianills
delicabr B, Aswathopaia sinfrortgnehns 7. Achonfhopesides grocilis & Lapicd g
Pirmendeds B, Acenlingh, angriiiars,
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frequently to the level of the species, Ou the contrary, the pattorn of the
privira of bacbwls arranged aronnd the mouth ie & more stabie character, and
may be congidersd g w pood phylogenatia eritorion for the geners and
subfamiling.

The structural differences in (he wental lober are shown in Tlate TTT
Figa, 1 —4, v woll s in the deseription of eeel penns,

Fepriddopis, The scales are small, sometimes hawdly visible, ryclosidal,
Fouied, er vral, They cover (he dorse] part of the hody, the gides sod the
abdomen np o Lhe insertion of the percoral fing, In sume genera | ajpta-
botin, Lepidncephalvs, Lepidocephalichtbys, and Fuoireiehibye) thesperou-
Pain il prespereulem are coversd witl siel sceles. Om the hody, the sealos
may he imbricatod, placed side by side or even lsolated (not imbricared),

For the comparative study of seales, T hava need acalos from the
salMlorsal regrion, sitnated hetweon 1he doreal fin and the Interal line, Az a
nomenelsliure of Lhe various composing parts of e seales T have sdopted
Lhut etablished by ROBAY ART (1851, which seemod very suprestive tome

Lhe enhdoranl seples of Leplobotia (Pl TV, fig. 1 A} are clonsated,
Faparing Lowards Lhe apical region (L. slongate, L. cwrfe), Their hasal adgs
s undulated. The focsl wrew 18 ansll and escentric, being cloeer Lo the
hage, Tlers are 15 —16, more eeldom 17 —18, mdial grooves. Womearone
wilditional radinl grooves may be noticed, some peaching wlmost o the
Pocil wyes, The cirenlar stripe beeome searce towards the apical part but
ara very dense at the base of the seale. The seules of chesks [PL TV,
| B are gmall, round or slignfly oval. Although (he Lovsl ures iz eloser to
Lite center, it remaing somewhist excentrin. Tharse are 10 —11 raadisl groowves
and 1 —2 saditional radial groves, The cireular strise ave acareer gnd hooo-
penomaly digtribubed oo the snrface of the seale.

Io fofie, the subddoreal eeale may bave an oveid form (B, modeske,
PL TV, fig. 2} or une almost ronnd [ B, keres, . berdmovei, PL TV, fig. 3).
In the fivet ingtance, the focal area is relatively smadl, glightly lagrer than
i Leplobotie, and excentrie, There sre 17 —19 radial grooves, and 2 —3
supplementoty encs. The cironlar striae sie scaveer than in Leptobotio and
writformly diztribaiied, [n the second instance, in &, beres and 8. bermo-
fur, bhe fousl ares s well devaloped sod stlightly exeentric, Thers are 15 —16
radial elriae and 34 gopplementacy oneg, The cireulsr strise are relali-
vely rareling .

Luth In Hetie 5. str. pod the subgenus Hymenophyse, the sides of
the head aré nol covers] whith seales. FANG (1056) erroneously admits
that Lhe species helomging (o Hymesephysa bave sealer on the aperculs
and prenperenli.

In the Fobidnas the seales of the body are imbricated,

The yubdoraal seales in Mimpurney (PL TV, fig. 5 are oval ar almost
romnd, vsually with o straight basal edoo, The focal gres iz small and
excentrio, cloae (o the base. The radial prooves are relslively oumerons
and sometimes penecrate irregdlarily fnlo the foul ares, The namber of
supplamentary radis] grooves may attain 43, the minioum  sscerbsined
being A5, The virenlar striae are dense and uniformly distriboted on tha
surface of the seale. To Lhie renng the qeales ars imbricatsd, On Lhe vesteal
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I Bulsdoread scalee (A} and scole form the loternl  ports of the hesd

(1, .I':..'pl'. anrmgan? K e Serclroerel 3 I omnosrsle 1, B e 5B M,

foszitia B, Fab, neroln defporics 7. AOWTa Asifafi K Lepld gaaiea birmio-
e 2L Aeanthaph, o ool 106 Acenthuesaides geaciiis,

i —l 25



sl T, HALBANT i

part of M. mizolepis, the scales reach the isthmus, The sides of the head
Limve no scales, :

[n Avanthopiiz, Atanthophthalmiy, Oobitophiy, Sobanejewia, and
Fiwndila (T, TV, fig. &, 7, 0) the mabdorsal seales reaumble each other.
Thess are dighthy oval with g laggre, aloost central foeal aren with 19 25
radial grooves Muznally 32 230 There are few aupplementary raiial gro-
oves. The eircular striae are relatively fcarco. In desntlapeiz as  well
si dn most of Sobewejewds apeeies [oopsasing, coepda, larvale and in some
gnbapecies of F. ayrefa) the soales are imbricated, Tn the five genern tha
gides of the head are not coverod with seales, Tn deanthopsrider the scales
are very small, unimbricsted, oval with a very large fucal acea (PL IV
fig. 101, There are 16 grooves, while the cirenlar striae are searec.

Tn Oebitis the scales are nsualy lmbricated, nval or roond (see 13A-
NARRBSCU & NALBANT, 1857, p. 287, fig. 7 a and 7 b) with a focal
arca either gmall and excentric { Cob. fognde foenie, Oob, bigell] or larga
and almoat central (Cob. dlongpgla and (ob. maceostigng). The numbar of
riwdial grooves varice with esch apecies, from 16 W 57, nsuslly from 22 Lo
36. Tha supplementary radial grooves are relatively nmmerons. Thay ama
peareer in Che instance of Lhe acaleg with Inrge foeal area,

Ageording to KOBATAST, in some some species (Cob,  féwoe,
ok, mullifaseiols) the edge of the seales fe glightly nodnlated ') Tn -
hitva there are oo seales on the gides of head.

The eubdorsal senles in Tepddecephalichihye (P IV, [g. 2 A) are
nanally elomgated, irnbricated, of more or lese rociangnlar, or glightly tra-
pemoidal shape, with small foeal ares, oloss to the hase, The oumber of
ridin] gprovess is hetween 21 and 43, while the supplementary gronves:
are relatively nurmerous, 65—4, There aré many civeular strise buol some-
Limes they do not reach the limit of the foosl ares, The geales on the Rides
of the hepd (FL TV. fig. & 1) are rounded, with larger, but still excenbeic
foral area, and bave 18 radial grooves, The number of the circular strise
in smnll, Noctrrichthys aleo hag reales on fhe of the hewd.

The Fine . It mnr b observed that the doresl ond venteal fing meawy
have different pusitione with reepsct to ome anotter, e well ae to thair
pusition on the body, Thes the porition of these fins differ uch in M-
quress, Niwedlls, Aconthopkihalmus, Cobitophie avd Kueirrichibys Irom
that in ofher geners,

In Mezgernis and Aiwadlla the dorsal finis placed on the same verli-
oal line of insertion & the vontmte, botin the second half of the hode. In the
figures piven by FANG (1933) for Mispursing bipartiiie RATY & DALLY
(p. 187, fig. 7) and M. debrayains SAUV, {p. 143, fig. 11) the dorsal and
vantrals are inrerted ad the middle of the bodw. Also, from bhe froare given
by WAKYA and MOET (1920) for , Oebitie’ rofundicgedyta it appears
guite pogzible that thia speeies should belong 1o the genns Wisgurius, TL
ghould he obeerved thel o el rotwndicondata the dorsal and ventrals
are likevise situnted at the middle of the body. Acsording to bbu s

Yo Avcorsling teo thr same sulbeg, Qe aceles of Cobo fospla toein haye o Sery large
foonl neen LOGE, po 25, O 391
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uuthors, In Cobitiz mgliifaseiala the fine are poshed backwareds, somehow
rocalling the pusition of the fing in deesffophlalamis, ;

In Bucirvdeathys, deosdbophtialmug, Oobitpphis and . pomalimes in
Lopidaeoephalus, hoth the dorsal and the ventrals are pudbed baclkwarda.
Unlikts in Hisguinoe and Newedlla, in these poncra Lhe pogition of the
dorsal ix bebind Uhe ventrads. In Acesdhophthalmas and Cobilophiy the
lugt dorsn] ray comer gometimes in a line with the first rave of the
anal fins.

Fo the other geners of Cobdifae, the dorsal and ventrals are sitnated
whoul the middls of the body and genevally on the pume line of inecrtion,

As regards the shape of the candal fin, it s well forked in the Hatidnae,
amil roumded or glighily smsrginsle o the Celiitinas, Thea ouly excephion
Lomown ie that of jmtkﬂpm’.w which has the candal fin well focked, the
tower lobe being longer.

The puiber of tha branched raye in the dorsal fin varies betiween
Toand 15, more geldom Foor 14, in Botidase, and bebween & and % Gn Calkd-
tinae. {nly derdowda has wboul 30 brunched rays in the dorsal fin, somehow
risemmbling thal of the gonng Vedllantelio FOWTLER among the Vemached-
RS,

Cofenr and Figmenialion. [0 the (fobitidad (wo kinds of pigmentation
ey bo distinguizhed @ eross brnds whieh offen lend the body @ elriped
papect, and longitndinal rows of strealkes or spold, The type of erned Dands
s very freguent amene Belinae, ag il exizty in nomernnz gpeciss of Hoka
or Leptobolip, Tn some ppenies of Hotja a str. (elmoerhes, fohoehata) this
pigmentation is complicated by the ansabomosis of the bands, g0 that
& marmorean gepect of the entire surfaec of the body 13 achisved. A mora
pariiculer type of pigmentation iz that of Boldie vidthieunki KLALSH-
WTTE (1958} which hae oo the middle of s beck o doek band, with
large repular white — vellowiah spole in it middle. On the sides of the
body there i o biack, longitndinal stripe, which is discontinued from place
to plaes in the second balt of the body, This pipmentation i3 very pecaliar
Fithin the pepus Bolie, and it is therefors difficnlt enonpgh to sstablish
aotne sommention betwaen B, addthimunki and obther specicd, In T Bovae,
. wmedesto gnd 0. Teoontel the pigmoubecy chraober indicate aparticnlar
glmplification. Tn the first spacies, for instance, thers ia only & black me-
dign glrips on the hack, which starts from the tip of the snoat Lo the beee of
the candal fin, the rest of the bedy remaining pole, There are plan gome
Cabitieee o the plgmentation of which the type of oross bands is met, a8
in tha cage of deenlinpbibalmas Buil OUY., & YAL, 40 shelfordi POTTA,
A, remicinctes PIRAS, — RRTINN,, 4. vobiginegue RATTT and A, essen-
virgaiue BATIT, Cobitie mallifosciala WARYA & MORI hay s similsr pig-
mientation, tmt the disposition of the dorgal and ventral fing on the hoidy
puid the Lype of pigmentation prove that this  interesting form docd oot
helong o the genus {fobilis,

To sume of the Misgwrnuy specics, the pigmentation has a pecmliar
clargoter by the existnece of some ronnd spote irregularily dispoeed on
the whole body (M. mézolepis Pulien NIOH., M. mdz. baiean, BICIL,
M, mokotty leopardus (NTOTL)
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In the othar geners, MWisguraas, Cobilis, Scbanejewin, Niwailla,
Lapidacephalua, the type of pigmentation i3 slmost uuiqoe, On the baek
ald sides Chore are longitudinal rows of spote, variable in nomber snd
dimenginnz. Between Lheat Lwo FOwd appesrd o dorsolateral migmentition,
eenpisting of smaller spote, Tn Coldfis 5. str, this dorsolebers] plroe ntalion
ia eomplicuted in the form of lengitndingl Tows of apote which have heen
very woll deseribed by GAMDETTA (1954).

Another piomentary charseter which spposcs relatively coustaal
in mony species, is the pressnea of & Mack spot in the npper part of the
baae of the caudsl fin, [n Subpreefersia this bleck spot 8 replaecsd by a
brown eross stripe or by fwo darlk apots, one on the upper aod the olher
on the lower pard of the base of the cundal fin, The colonrs of the hands or
apote o the body are gepcrally  pray. blue-gray, browo or black,
The gensral eolonr of the body & uniformly  yollowish, piok er
whitish. Tn febancjoria ewrate balgarics a very heantitnl brown- -purpleh
plament appears on the whole body, It should be noted, that of all the
rapes of the &, aurale gpecies, r.ml:r' bulpaeyex har Lhia pngm-.ul.n..tluﬂ Iu
dorne hropical genera, fatia, Adcaxtkophthaimr, the colour are very vivid
with contesating eombinglions such a3 red aod Mak or oraoee and black
or organgs, red and bleek,

Seoual Ihmorphiste. The epcondary sexnal charpeters conld only
be discersed iooo few. mepers, inowhich they sre more clesrly expressed
and espesinlly in the brecding period. So far, the diffferences helwoon
the two suxes are nob known or are uneerfain in the following genern :
Leplobolin, Betin, Jerdonio, Niwailla, Somidlepdus, Avanibopsiy, Acanthop-
gogdes, Tepedorgphalus (Senen lotol, Porelepddocepbalug and Fuoirrioldhys,
Thé secondary aexual charaeters appesr under several aspects, of which
BORED toay appear simullaoeous] v in Che same menus sod even in the same
aprcies, a3 Tollrws.

44 have the last pectoral ray ossified. Aleo the last ventral ray is
H].ig;l:l-lz.' ogEificd. This charseter 18 moeb o Lepddeephalio,

a0 have tha second ]Ilmwt-uml ray longer and thicker. This chorsetor

in mat in Mipgurnur mizelepis, M. ongeilidcopdotws, Oobiiiz bagnda, Oob.
hagai, Cob, bvae, Cob. infsgurarides, Acantiophthalny,
; A4 havwe an papaony meocees, 1] the leeidne cireularis or Ognetarged’y
pealo wb Lhe base of the second peeloral ray, To Miag, erikesond (afor BEN-
DANTL, 1950, p. 20, [ig. 20) Cob. taenie, Cob. bivae, Cob, misgurnsides (in
the lash species, after RENDAHL, 'E{sﬂ P 24, hig. 12]

& have an nbwiona pmfnhmnnn o the gides of tha hody, aom-
how in froot of the dorsal and veoéral fina, i-h'rl-ﬂ-l‘i’r.].lj" in the breedinge
porlod. In Misg, angwillicowdetar ard oll the epecies of the genms Saba-
wejewoia (Ree also OLTVA and eollahorators, 1802, and BAOESCU, 1943,
1961,

2 nre amaller than 29 0inthe epecisg of the genug Bolia (1), Oob.
tacnim, Cob, (A opicetriian) elongefa, Aeanthopeis, and Niwailla,

Y Ageerding o BACESCLD (1861 &) Rhe aulgenns  Fiesinesdsioe (Eype Oz anipila
efspdmy MLANKOY, hus bwp processes ol the bose nf the gecomd pectocal roy
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Tn additivn to theee chazacters the mples may sometimes be distio-
puiched from the famales by their more wivid eolouring during Lke breeding
period. Thiz ie aheerved in some tropieal peners { Hoti, _4cuw~1??ﬂ13ftfbﬂfﬂ}lrur3.

In a stndy of Mizguwreus engeillicondefas [rom Jopan, RITHDOTA
(1961} pointd out thot in thia gpecies the secondary sexnal clarclors
ghow themselves nnder seversl aspects, n the sme gpecimen. e sars :

L. For the dorasl, peetoral, pelvis anal and candal fing, the male
ia superior to famals in length.

IT. The barbels see aleo lopror in wale Cthan in femala,

IIT. The base of anal fin i8 also longer in male as in the case of L

IV. Tho candal paduncle iz higher in male,

Y. Troraal fin i inserted from more posterion part 1o fomele.

V1. Body iz wider, bage of dogsal [in e ghorter, anal and pelvic fine
and venl are all sirnared in more pogterior parh in fermale thao in mele, olf-
homgh these sexual differeoecs are by oo means go signifieant statishically™.

LI, DIAGNOSEIE OF TITE GENERA

In the diarnosiz of the genera are included my own observalions
implemented by other anthora’data which [ considered justified. Where
I had 1o material, tho disenoses have been coprodaced from the works
I had gt my dizpoeal,

Sul:Laip, DOTTINAE
1, [.-[‘Ill-l'll'lI:I"ﬂ BRI EEKILR

Leptaintiy HLEEKER, Yerslog. Medod, Akod, Wetensch., Amalerdan, Al Natuork,,
1890, IV {2 po 2600 Type @ Hatie elopgale DL, mooolypic

Fir L Lepdoledio slonpmia  (DLEKKER), Yaaghse-ae, Hapeh peos ., Chins,

Lody elongated, eompreased, sefdom eylindrical. Ilead slightly ao-
conical with soont alongaced. The mouth with six barksels, four rosteal
aml  Lwo mexillomsodibolar, Mental lobez lpeling. Suborbital epina
relatively small, simple o bifid and o this case with dorsocsudsl process
sl gl close Lo U Bues, Mesethmnoid Tone iz fixed. Anterior chamber
of the air-bladder ik coversd by o fibrous capsnle or more saldom nneo-
vered, Posterior chamber may be enlarged or reduced. Dorssl and vens-
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Lenls wre ingerted shomt the middle of the body, generally on the game
line, Codal well Torekd, Anwsl orifice situated in the middle of the ¥ .M
apace or eloser Lo tho anal, Dody covered with small but visible scales,
ovid, innhricated, with o smell focal aren, cloga (o the haze, Sides of the
hesd  always coverad with small, relatively romnd scales. Tateral Tine
i pnd resiches bage of candsel, Bexual dirmorphizm oot evident,

Total lengih up L0 300 mm,

Clizervation. Acnording to O ATIA 2 deseription (1060 of IMesesios
prhgpaa certa anid (he specimen I had af my dispoeal, Fedia (H.) curte TEM.
BTHL. of JTapan, alae helongs tn this genms,

Muterial, Lepfetotio sowgabs BLKIE ., one 160 mm, standard length
Tamg Tee-lin lake, Rechiwan, Chios, no date; AW

Jeptobolin santid GUNTIHER, two 310 and 7665 oo, sld, 1., Amar
river, TLEB.R., no locality and date.

Leplobofia cwrta TEM. & S0HL., one 14d.0 mm sbd. 1., Riwa lalka,
Honay, Japen, no dats, T, BORATVAST, Inel. Biol, Cat, Noo 3141,

2. Dwotin (JIHAY
Matla  GHAY, #ool, Misstdl, 1831, po & Type:  Bain almockse GRAY, mooolypis

Body clongated or relatively tsll, laterally compressed, Head modara-
Lely elonggted, Blonth wich six Barbele of which [oor roeteal aod teromsxil-
Io-mandibular. Btrong suborbitel spine, alwaye bilide, Antedor chamber
ot air-bladder coversd by fihrons capeule above which iz an osseous one,
coveripe 10 Lo g greator or swaller doeres, Posterior chamber free, nsnally
developed. Tioraal and ventrals stnated inotha middle of the body Caudal
witll forked. Apal orifice sitosted closer to anal. Body covered with amall,
ovaid or ronnded, imbricstad zcales, with relatively fmoll eentrsl or ec-
pantric foral ares, Bides of the hesd never coverad with sonles. Tateral line
axial. Fexual diorphisss oot evidenl.

Leppgily, ap Lo 304 s,
Thres dubreners aee koow,

Dodia (GIEAY, 8. abr.
Hatla FHAY. [ne, clt. Typis Haftd afmsenee FRAY, manotlpie,

Montal lobes well developed have the form of barhels. Fontanells
pregent on (op of craniut TPANG, 1956, Anlecior chamber of the air-
blsdder noverad almost complately by oareoms eapenla. Pogterior chamber
dovclopad.

Muterigl ; Belae @lporkos GEAY, Deolacho Tndien Expedition 19655
—1958, Wr. 631, one 250 mm. etd- 1., Kagiranes, Mikde Hils, Arssm,
Todia, Pehroary 16, 1957,

Bobia dario TAM.-BUOT, Deutecho Dndicn Bxpedition 1950 —1958,
Nr., R, ome 1.1 mm efd. 1,, same localiby and date as B, elooerdac;
Deutache [ndion 10xpedition, Xe. 1290, one 64.5 mm atd, 1., I's:.lmhari:
Brahmaputra, Assam, Tndis, Febhroary 26, 19GT,
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Hymenophysa BLERKER

Hparnophize BLEERER (pro Mymensplyar e GLELLAXND, 1531 Wersl, Aleded,
Abad, Amisterdam, 1885, MV, p B4 Types Csbife hgesiopise, BLEI, bolotyple

Ments] Tohes mbzent or present, in last case very small, nob baving
the aepect of barbels, Fontanelle pregemt on top ol eraniom. Anteoor eharn-
ber of sir-bladder ineompletely covered by osesoms capsule. Posterior
chumber develnpad.

WMaterinl, Fefia berdmorei {BTLYTH), thoes 623 -68.0 mm gbd. 1.
Meplny river st Chisng Mai, North Thailand, JTaouwrey 22, 1933, 1M,
de BOHATTENBER,

Botia modesto RTLRRKER, one 62, 1 mun gtd. 1., Banghok, Thatland,
Bept. 24, 1934, B, de BOHAUENSEER,

Rotse hevae HOM, SMITIT, two 296 — 31.0 win std. 1., Moping
rivar at Ohieng M, ¥orth Thailand, Tannary 46, B, de SOUHAUENSER.

Binilustia FANG

Kinihotia FANTE Simensin, 19898, VIL 4, g 19 Type: Holia supereiliaeis GONTITER,
mimntypbe.

BMental lobes have the form of papillue. Fontanells on the top of orn-
niutn, uenglly absent. Auterior chsmber of the air-bladder completaly
encloped in an vssoous capsule. Pogterior chamber rednced. Buborbitar
gpine with dorzecandal process small aod elogs to hase.

Sulifjum. CORTTINAK
5. Misgurns TACEPEDE

Misgurnny LAGEPEDE Hisd, Mal. Toissons, THE ¥, p Ui Trpe:  Codiliy  fnilic
LIXN ALTE, mdsabyple.

Body elonmated pnd compreseed with relatively small hesd. Lower
mouth with eix barbels, two of which are rostral, two maxillery and two
maexili-mandibular. Two pairs of ments] lobes very well developed.
Huborbital apiné pon-functional silnoted nnder a laver of museles, is
bifid with dorscopndal process clese o baae. Subiemporal Tozsae and
apiotic bones preseut, Anterlor chamber of airhladder completely eovered
by osscons enpaube, presents on ite median loe o evident gbrangalation
Posterior chamber rudimenbory. Dorgel and ventraleg on the same line
of insertion, usually sitoated in seeond hall of hody, more seldom in ita
middle. Cendal fin ronnded. Between dorsal aod csuadael, and Dbebwesn
anal and candsl there s almost alweyy o caring, The anel orifice closs to
anal fin, Bealed vigibly oval or vounded, imbricated, with amall eccontric
foan] prep. They do ool cover eides of bead. Latoral line very short, not
wxevling loogth of pestoral,

Boxuel dimorphism:  SF have thicker secomd ray of pectorals
during breeding, An osecous process, lnmina circylaris, may sxist at hass of
this rey. Hometimes 45 may also present a protuberanee oo cach side of
body, in fronb of doesp] fin.
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Length uwp to 300 mm,

Observation. TANG (1036) showa that in some spesdmens of Hig-
guees, Lhe sonlss moy may ba placed fsolately, without Delng imbricated.
Tn the same work, from the figures given for M, Mparfit and M, ey yareas
16 ousues thal in bthese two spocies the dorsal poud venteals ave placed at the
middle uf the body, snd the ansl orifies in the middle of the V—a R,

Matorial @ MHisgurnve foesilis TINNABUS one 136,7 mm std, 1.,
Comang, o6 25 km Sonth of Buearest, Bonmsnia, 1935, v, DECL ; one
i mm std. 1., Diwboviten river ol Duearest, Eonmaenis, Mareh 1965,
T, NALBART,

Mgz anguillicoudates CANTOR, sleven 86.0 —106.5 mm Atdl.,
yosn Preferrnre, Jupan, no date, K. LOHIHASHT ; one 164.0 mm
atd, 1. Wagseaki Prefecture, Jupan, no  date, K. FUOHTITASTIL ; one
AT0.5 mm-std, 1., Amnur river, Bast USSR, no loealily and date.

Misgurnus migolepde GUNTIER, twn S0.0--80.5 mm. std. 1., Vit-
Nom, no lecality aod date, DA VAN TIEN (T.B, Cat. Nr. 6311 2],

1. Cohilis LINNAETIH*)

Codifiy LIMNARLUS, Slatera Malaree, 1708, o, X, po 005 Type: Coddtia forody Lo,
ortholyple.

Body elightly slongated sod compressed. Lower mouth with sy
barbals of which two rostral, two maxillar and two maxillomandibular,
Mental lobes may be amall or developed, Buborbital spine prescot, thin
or thick, straight or slightly curved. Anterior chamber of the air-bladder
encloged in o bony capsnle of globuolar form. Posterior chamber mdi-
mentary. Epintin bones and sabbernporsd fossse present. Doreal and sen-
trals gencrally aitnated in middle of hody, nsnally oo swme line nf insep-
tion. Clandal fin truncstsd. Anal arifiee close to anal fin, Bmall sesles im-
hriepded ur not, with small and eceentrie, or largo ol central foend woes.
Operenla and pravsuperenls without scales. Tatersl line reduced, doss not
exvewl langth of pecloral

Hexusl dimorphism : 33 wsually smaller than $%. Ther hava the
second pectoral ray longer and thicker with an osseous procesa at the
hass. [Tgmitia l.la-:l‘{tun!uf"l:,{;],

Obaseroniion. Nenetnthopsls graoilewtus TLM, BMITH is A¥noninons
with Tulilty snfegirpeides RERDAHL,

Materipl : Cobilis leends LTNNARUR, one 808 mm std. 1., Wien,
Auslria nn date; Thrae 33 470 —R0LF mm etd. 1., Corunea river, near
Tirgnl-Murey, Transylvania, Rownsnis, Apeil. 10, 1965, [LE. FUHN.

{fabitis leenia wap. five 46.7 —57.0 mm sbd. 1., Ttaly, no loeslity snd
dabte, G, ZANANDLREA.

Cobilty b paliudicols DE B1TEN, S.M.F. 4923, one 42.3 mm sbd,
1., Coto Rocians, Huelve, Spuin, June 14, 1954, K, ELEMMBEL.

* Rately. BACESCIT (1961 has proposed for Uhe genns Cobitie thres new sibyemern @
Aseneafeinda{lype Cob elongetel, Merocubiltis {type Gob, paledisie) aml Hicenesirinie {iyne
Cob. simplicdspira) 1
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Cobitis teenda doli chorhgnohus NTCITOLE, Stonford Tniversity 32613,
fomr G100 —801.0 mn. &ld, 1., Kingpn, Ohelbang, (thing, Ostober 18, 1938,
A. W, HEERE.

Cobitiy Bases KLATSEWTTZE, BM.F. 3221 [Papalppf) lwo 25
65.0 and G0 mm ebd. 1. Billa ab Valencie, Spaing Tolr S0, 1007, F, HA AR,

Cabitis simlplicizping HANK(, DLritish Mosenm (N.H.}, 1827,5.9.7
—&, Lwo 440 —30.7 mun sbd, 1., Emiv Ghenl (Mobso Ghenl), Angocs,
Turkey, G. de KERVILLE.

Clnlifia i‘:-i-z-uﬂ-s "T'E"rT & BCII., British Museum (N1} 1006.6.7.7

81, thres H3.0 T35 mm, std. 1., Tm‘nrl Japnn; June 7, 19045, G-
DOR SMITH; 1. h'l'i'“.‘i V106, -r.nnF f h2a mm. sl 1.; Nanas, Tapan,
1806, ..-.lﬂ.En-II:!rr:-#.::- eollection,

Cafittey elongoie clrgote DTROK, & ENITOR, filteon .00, §0 1730 —
1490 mmw st 1., Nera river at Sases Montand, Banat, Roumania,
Angurh 23, 19546, P, BANARESOU and T. ¥ALBANT.

obitiz slengate bilecli BATTATGIL, Fool. Btaatinet. Mus, Ham-
borg, ong L7386 mm, 3k, 1., DBeizhehir pali Tuckey: Mue, Torlnoe, one
1986 o, stl, 1., Belsbelir goli, Turkey, Auwsust 7, 1961, B, TOR-
TONRERE.

Iobitls plongala maernslipme DABRRY, two 1380 — 15390 mm shd.
1vy Taogr-tee-hu lake, Hupek, China, ne dwste, HYW. o

Cobeitin {taenia 42p. %) Bribdsh Mosewm {5, 180524, 150 —156
two 620 —84.3 o 36d. 1., Mateushima, Rikunen, Japan.

. Bnbunejewia VLADYREOY

Salanefawio ¥1LADY KOV, Hofl, Mua, Malico FHisl, MNaine, Paric, DF2E T, (3 @ 50
Type 1 Cobidin dwloendos  FATAMAMN, orthotepie.

It differeg from Jobitiz By Inllowing charaeters @ stmonger suborhital
spine, mental lobes developed, unfringed or well fringed (NALBANT,
1937, po 210, He 3). Bexual dimorphism represeoted in 33 by a
profuberunes on aich side of hady in front of dorasl and ventrals. In .3
of Babanejocia, lgviing civouloris lacking. Heales may imbricsted or unim-
bricated, but always with relatively larre apd conteal Focal ares.

Length np fie 140 momm.

Mapteripl - Sabenajeinia owraln aurele (TF FILIPPTD), two 47.7 and
(3.3 mm std. 1., Moargah viver, Sout-Bast Caspia, 1592, ZATOTTWY ;
Britizh Muyueenm (300100 1823, 56049, onge 424 mm atd. 1., Basra, Trag,;
Bombay Xah. Hisl., Soe.

F-‘-:Mm_-jcm'-iu wurate aralgnais (KESSTELR), two 400 and 4658 mm
st 1. Trelia of Amn-Darjis viver, DUE5R, June 12, 1925,

,hﬂ-&luﬂﬁ-;l{‘i‘-l-a.ﬂ atpata belgosicn (DRENSREY ), fee 461 2304 mm
atd,, 1., Argesh river at Oltenitep, Ronmania, 1966, P. BANARESCD,

.ﬁ'mb-'l-nﬁ;l.-mm awrats baleonded (KALAWAN), len 440 —65.0 mom
gl 1., Norn river pt Sases Moobeus, Soath Banst, Ronmania, no data,
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P. BANARESCT | goven 58.5—68.0 mm, std. 1., Tirnava Mare viver at
Sighizoars, Transylvaois, Donmania, no date, T, BANARLSOET,

Sehancjeuia avrala rodnensly (JARZFATLIET), one 81.0 mm std.
1., Murey river, at Frincovenegli, ‘Uransylvania, Bommania, 19855, 7. BA-
NARERGL.

Habnegjewie awrads vellpehios [NALBANT), twenty-seven 30.1—
—6&4 mm &ld, 1., Ealomitza viver ot Crivine, Boomanis, Sept. 21, 1961
P. BANARESOU {Taratypl) § eleven 41.7 — 695 mm. shd. ., Arses river
ot Cornet lLewmania, Oet, 1934, P, BANARESOT (Paratypil.

Sebunciewia romanise (BACESCU), five 40592 mm. atd. 1.,
Berin river ol Owighie, Trangvlvania, Dowmania, no dats, P, BA-
NARESOT.

Sabawsjocia enucasice (BRRBG), one §1.0 mm etd. 1., Teheldyrka
river, Cancansng, TSHEKE, oo date.

G Kiwaélln pew penma
Twvpe of Ceois: Cobilis deflefa BIWA, 1937

Hlonpated, slightly cowpressed body, Small head, Anterior nasal
tmbe slightly distant from the posterior orifice. Lower mouth with six
harhels of which two rostral, two maxillary and two maxilloauandibutar.
Barbels relstively short and eqnal. Broad npper lip iz continued by lower
ooe, which i slichtly browder, ronnded, withont individuslized mental
lobes. While depoct of mouth resembles suelker. On surface of lips nome-
s trapsversal wrinkles, Bubocbibel sping relatively thick and corved
oppoeite the sandal provesses Anberior chamber of the wiv-bladder eom-
pletely covered by osseous onpanle, The eapeule i3 elightly clonsated tros-
vireally on axie of the body, Dorsal and ventrals approximately on same
ling of ingertion evidently simated on second half of body, A strong earing
belween doranl and csudal, ae well ag between anal and candal. Anal
arifice close to anal fin. Candal trnested. Small, oval nop-lmbricated seales
with large contral [ocsl wres. Mo scales on head and sides of head.
Lateral line ghort, not excecding lengih of pactorals, Peritonsum black
o1 pigmented with hlack or dark brown clhromatophones,

Fig 4. Niwarle deliemta (MIWA)Y, Gty Prefeciure, Japan



=} | A ETURY OF TEE uE‘\.—H.h OF BOTIINAE AKTY CXIRTIIMAR b i

Eedojlen]l dilferenees hotweny
Cobiliz dellain XIWA nod Cobilie bane TEM. & SCHL,
Aller DF H WNIWA, July 1, conitesy of lhr. P BARNARRSCL

Cobdifs  dellzain Ealkitis hiwan

Tecluogival dislrilulicn Tl pearty ol FlUers Middle ar [ower purls of
(inld water stennthermel rivers or hednka.
Pulwxylibislic),

Foaid hobils Adas, eapeciadly Bagdlnin- Small onbmels, Cruslaces,
phytn {2 latomean). Higochehs,  ansds cho.

Spowning geuson Mid-  winter Joreary) Late apring Eo midsem-

e,

Orewliog hubits efore the sparaming seasom, Liefore Lhe spawning seasnm,
Uhey creep inbo Lbe under the  parents  sesk  Lhbe
stream s Lhe  hottem prussy slow alreme, ann
of rivers, ond then depo- lke vanka or leoves of
eEE Lhe silgs o -graval. wober plunts In Lhe early

ineing [OKATIA &
SEIISLIL, 1035

size of the ovearion molur 3.0 piin. | 1.35 mow

L 18

Mumber of evorinn egs 104 (T, L. 24 i) 1L 112 ),
0T L 11 ) D10 {70 VE mml)

J0 T LGy 113 dinad

Bexual dimsrphirm: not  evident,

Length wp to 115 mam,

Thar prenng wad named in hononr of the Japunese lehthyologist Tir.
LI2ASHT NIWA whn, for the first tirne, baz desceriled fhis form, woder
the name of Cobiliz delicala,

(tbgervation. Dr. P. BANARESCT hae had fhe ldndness lo show
me a letter from Dr. . FIWA (Jely, 1, 1861) in which the author of
Cobitiy delioals gives a fphle showing Hhie L'II:‘LI].I:I".I.L-H.-]. aid biologival diffe-
renees botween Lhie spocied and Cob, biwae, T TEIPNIim& the entivé aynop-
tieal table as the differences are remarlcsble,

Material 3 ANdwadlls deliaates (RTWA), twn BA1—610 mn atd. 1.,
Gifn T'refecture, Tonan, Tapan, no localiby and date, E. TCATHABHI;
743960 mm std, 1., Koguri, Honau, Jdapan, no date, L.H. l_.ullmt.iu:un
Cat, MNr, 8133
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7. Somileptus 8WATNEON

Fomnilfeptus SWAINSON, TSt Clasefl. Fishes, 1819, 1L po 190 (a3 Sumeilepdes, p. 2110,
Type:  Samailepdos gongafa SWATNSON, menotrpie.

Ag T haal no material of 8. gongate, T shall reproduce the description
of this genns afelr DAY (1878, p. 608}

wlody elongated and compressed, dorsal profile vary horizontal,
enunt elongated. Eyes prominent. Rix havbels ; four on the snont and two
on Lhe upper jaw., A small erectile, bitid, sahorhital sping, Doreal fin
insarted slightly hehind the ventral: coundal enbire™,

CHimertation « The arrangement of the barbels 13 probably the same
ag o other Qebdfisae, Thiz ensnes foons the figure given by DAY (1478,
FL OLY, fig. 3). The doreal bas sight braneled rays.

B. Madrasin new geoeric noamne

Muddrasta new @onvric nume to wpiace Fredunie DAY, 1871, mumen prococengpatom in
Madlasan Cldmignin BLAMECHIL 1E61Y,

In the abssnce of material, T shall present the diagnosin given hy
DAY {1878, p. 611): -

nBudy elongnled und modertely compressed, Wighl barbels, two of
which are manidibular. & free erectile, bifid, suborbital apine. Dorsal fin
long (tweniy-seven hranched saye), commencing before ventrsls, the
internal ray of pectoral fin modificd into o flab osseons sping; calulsl
glightly wmarginate’.

Hhservation : Thiz genus appears vary aberrant by the eomsidersble
lenght of the doreal fin, resembling in Whis way only Lo Vaillenlsifa FOW.
LER amovng the Nemaoheilivae which nver 60 branched vays in the dorsal,

. dveeording Ly DAY s deceriplion {1873} in Jordenin, the mental lobes
nre well developad havig the sspect of burbels. Tt i3 very strangs that
aines TEAY e deseription,  erdonda bas not Boeon bonnd anymora |11 The
namne, MWadrasta, Isgiven affer Madras provines feom where this Lok,
imteresting by its churacterss, has been deseribed.

H Avautbopsis VAN HAREELT

Acanthepsls WAN HASRELT, 0 FERUISSAC, Bel Sol Mat, 1884, 10 p 9795 Type:
Acorbvipsis dpalizorg Y. HARSELT, muoulypie:

Body elongated, elizhily comprassed, with long eandnl pedunele,
Hnout elongaled with profile of forebead alightly comcave. Tower jowe
with six harbels of which two roatenl, two maxillar aod two mazilio-
migudibakar. Well developded mantal Tobes bave on their snrbues marme-
roms pispillae, Tong, stright suborbital epine zituatod in frof of v, Uepenle
of air Madder completely ogsoous Leing trangversally elongsted on bkl y
axiz. Hpiotic hones and cobtempotal forsee abeent. Dorsal fin with T—10
branched vaye silusted at middle of body slightly in frout of ventrals or
ot guine line with thom. Candal well forked, wsually with lompger inferior
lobre. Anal ovifice close to ansl fin, Bmall, oval, imbriested seales, with
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largen central foral aren. Mo seales on the gides of head. Tateral ling pome-
Tlete moul wockal,

Sexual dimorphist nol evident 323 probably emaller than $2,

Lepght np to 500 mm.

WMaterial Adednihopsis chotrorbpnciuy BLERKER, five 40.0- 62.5
pum eld. 1., Meping rver st Chieng ai, North Thailsnd, Pebrascy -5,
15, BOML de BCHATTENSER ;. TS M, 103808, ona T5.0 mm gfd. 1.
Tadi-stream ab Beo Te Iol, Nakon, Britamarat, Thailapd, July 15, 1925,
H.M, EMTTH.

. Aranthopsgides FINNTLER

Acurdfivpapick: FOWLELER, Proc, Acad. Mot el Philadelphis, 19853, LXXXYE p 105,
Tspe 1 Aconthapseides grociis POWLER, mosantypie

Lody elongaied, gracile, slightly compressed, with rostively laege
hegd. Inferior month with six barbels of which two rostral, two maxil-
lar and two mexille-mandibniar. Mental lohes  wall developed, with
gepect of Larbels, Buborbital epine placed below: eved, relatively short
ond etraight. Ozseous air-Tladder capsule of globnlar form, Eadimentary
pusterior cluamber, Dorsal placed on middle of body, approximatiely on
swlne inpertion line a3 venbrals. Qaondal tropeated o slishilly cmecrinate.
Anal orifice close to anal fin. Very swall, oval, unimbricated seples with
very large focal sros, Sides of head bare. Lateral line incomplete [ 7 only
vigible ae Tar os oppoeite dorsal fin.

HSexnal dimorphiam not obsceryed.

Length 54 mm {(FOWLER).

Ohpirpabion. Tn this deseriplion, POWLER (1034, p. 105 showes
Lhat the dorssl fin 14 plaesd hehingd the ventrals whils the lateral ling iz
complebe aond sxisl, Tn the bwo spesimens sxamisod oy me, which may
be conzidoecesd ag topotvpes, Lhe dorsal 2 placed on the game inzeckion
lineg as the ventrals, whils the lateral line does nob axcesd fhe middle of
the body,

Materinl : Aveathopenides graciliz FOWLER, two 288 _37.3 mm
std. 1., Meping river at Chisng Wai, North Thailand, January 2, 1933,
EM. de SCHAUHENSEE. Topotvpic  material.

11, lapidocephalus FTLEERER

Lepidoveplalfuy BLEEREN, Moluurk. Tidschr, Sedecl, Tod, 1858, po 303, Tepe : Cebili
amerosr RERK,  monotypie.

Lody relatively lithkle slongared with short and compressed candal
peduncle, Loferior moulh with eix barbels, Lwo roglesl, twoe aeaxillacy
and two maxillo-mandibolar. Mentel obes well ﬂnw.ln]iw-ﬂ. Long, atraight
or slishily corved saborbital zpine wilh shorl ecsudsl processes, Medic
Trocess of spine evident. €ezeonz, globnlar, air-hladder rapanle. Ruadi-
menlary  pusterior ehamber, Epiotics and subtemporal fogsse lackinr,
Trorssl fin placed on middle of body or in it3 escond hplf, Ventrals on
sarme Hne of insecticn e dogssl, orin feont of it Caadal may be roundead,
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tranenled or emarginated, mere seldom forked. Anal orifice cloger Lo anal
fin, Seales very visible, slwaye imbricated, penceally rectangnlar, with
srnmll vocentric foosl aced. Vertex (1) and gides of head coverad with
smupller, usually rounded scales. Lasteral line phsent, Sexial cirnorphism
g4 have Lhe lsst pactornl ray ossilicd,
Tength 112 mm.
To enbeepers are known.

Lepidoecpholus BLEEKER 3. str,
Lepidocepbolos BLEERET, loc. cit. Type: Cobité grarceohiie DLER., monotypise

A8 L had no materia] ot wy disposal, T shall reproduce BLEEKER' S
diagnosia (1363, vol. TIT, p. 4):

p ¥ ElLex squamosug. Pinnge, dorsaliy soalis magis gquen venboa-
libus approximata, ventrales in dimido corporis silac; pectorales faloatas.
Corpus maxime somprassum, Ciee 6, rostrales approximati 4, supramasxil-
Inrea 2. Bpec. fyp. Lepddovephalpe mocrochic DLEEKER.

Ciwarpatien. The arrangement of the barbels s obvionaly that shown
in the dingnogis of the geous,

Lepidoeephalichibys BLEEREER

tepidprephalichiive DLEEIIER, Yersl, Medesl, Ak, Amsterdans, 1 e T
a5 -8 Type  Cioiks fapelli U, & VAL, mosoiypic.

T diffors from Lepidocephalus o, sbe. by tha ahesnes of scales on
vertex and o more gdvancoed podition of dorgal and ventral fine, Soalos
voteh isthmus, Rest of charsoters e indicated in dingnosis of gonus.

Obrerpation, Following the expmingsiion of the Lepddacephalichihys
T had st my dizpozal, T [oond chat the positions of the dorsal and ventral
fins are very variable @ within (he same series, some specimens had the
deorsal plaeed bebind the ingartion of the ventrals, while others had It on
the sarna line of insertion. To the fignre given by BLEERKER (18634, vol,
LTI} of L. saokoekiv, the venlrels, snd cepecially the doreal ate placed on
the second hall of the bodr. This plosds for the separation of the T
Lepidodephatus into the two subgeners desoribed above. Yet, as long as
several specimens of thess snbgencrs wme not comparatively examined,
thelr sepsretion doss oot geem o cerfainty,

Material i Lepsdocephalus guotes guntes HAM, — BUCH., Tent-
debe [ondien Expedition LOGS 1034, Np, 1372, fourteen 03.2—7340 mm
atd, 1., Ienwli river, Baimona, Goolpars, Assam, April 28, 1967,

Leptdoesphalus ginlen diymandons RENDAHL, one 28.2 mm, std.
1., Uhantahon, 3. —F. Thailand, March 1933, .M. do SOHAUENSER ;
L5 M, 107E3E, three 36.5 —56.0 mm std. 1. Boplthep, evalem of Meping
river at Chisngdao, Thailand, Aprdl 22, 1955, .G, DETGXNAN,

Lopidncophalus gunden sctocdrehas VAN FASSELYT, ooe 365.0 mm
gtal. 1., [odouesin, no lovality, 15879, T, BLEEK KR, I.13. cat. Nr. 003, 1.
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Lepidotgpholas bordmsred BYLTH, Denlsche [odien Txpedition
1953 —18ha, Nr. 667, three 33.7 —86.0 mm, sbd, 1., [enoli miver, Raimona,
Cromdprara, Agdno, April 18, 1957 ; Stanfond University J2616, one 400 mm
gtd, 1., 9 miles N.W. of Hlegn, Burmna, April 2, 1837, AW, HERRE.

L2, Paralepidosepholus TOTTANG

Ferateptdocehaing TGHANG, Tull,. PFan  Memorind Tosl. Biul Peipicg, {#nnd), HES
VL p. 17, Tupe; Moroépickatphiotis gud TCHAMG, mioastypio.

Ag T hpd no material of thiz genna, T shall reproduee NICHOTE
degoription (1843, g S0 ¢

i elongalod, eompressed loach with ereteile, hifid spine below
ey ond oolor pattern of (b ife, withomt & conspicnons ceudel 2pot, Six
barbels in all, 4 oo the soout aod bawo oo Lhe mexillpries ; seales lacking
origin of doreal behind baso of ventrals, candal truneatad™,

theereabizn : The arrangement of the barhels is probubly similar to
thut of the other Celdfinee. [ is remackeable by he complate ahsaoce of
seales, @ charmeter conteary (0 Lepidossphalug which has them relatvely
large.

15 Eucirriehthys PERLUGIA.

Fuclerienitiga FERLG LA, Ann. Mo Chv. Sbor, Mat, Geanevi 18002, XTS5 0y, po 1000, Ty ¢
Eucirrickinpe dories. PEOUGIA, mmeoolypic.

In the abaenes of material, T shall reproduce the diagnoris given by
WEBER and DE BEAUFORY (1916, LI, p. 26)

wrery elongate, angnilliform, slendsr. Evea coversd by gkin, below
them a strong snborhbital spine. Hemd rounded ; snont rather long hinntly
rounded mouth gmsll inferior with lobate lips. Fight barbels, two nawal
ones and #lx aronnd the month.-Boeples minnte, also present below oye, o
preapereniim and on upper half of opeeculum. Dorasl short, far back-
ward, ite sl ray above Hrst may of anal, TPectorale with the second oy
alongate, but eonepiononaly thickensd. Ventrals very small aboat thrice
mearar to anms than fhe base of pectorale, Caudsl slightly emarginate.
il gponings enbvortion], soding wearbaae of peetorals™.

Mhaernation. Trom the lignre presented by the saoe suthors. i6oen-
sned that the lateral lineis vory short, not excesding the lengeh of the pes-
Lorule,

14 Aeaothophthulinns VAN ITABSELT

Aconthophibalenie VAN HASSELT, Alpem, Worst. — en Eetterbods 1823, II, p. 1334,
Twpe s Avaidfpitieirs festdotua V. FLASSELT. monolspic

Livdy elongatind or very slongated, laterally compressed or suleylin
drioal. Bmall hepd with ioferior month. Bix barhals: two wostral, Gwo
maxillery and two maxille-mandibolsr. Mental lobes well developed and
roumded. Suhorhital spioe shord and strong, Hpiotie bones and. sutiten-
pural fossse abeent. Anterior chiober of air-bladder coversd by Opsoows
eapeula, postetior chamber mdimentary. Yentrals siluated on gecond half
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of bedy bnt clozar to fis middle. Tiorsal behind ventrals, aometities with
last rays sbove anal. Coandal trusested. DBetween doreal and candal so-
metimes o carisn. Beales small, slightly imbricated, nearsly rounded with
lirge and central focal area, Head ond its sides bare. Tiateral line short,
not exeesding length of pectorals. Anal orvifiee close o anal fin,
Sexuwl dimorphism ool evident.
Lunght 130 mmn.

Two snbgepcra are known:

Acanthophthalmus VAN HASSELT s atr.
Acenthophifcimur V. HASSELT, Jue, it Type - A, fascimdica V. HASS wmonolyic,

Body of nermal length, lateeally compressed, Other charpeters
piven in diagnogis of pennue.

Materipl : Aeathaphthabnyy jovaniers VAN TMASSELT, T.5.5.M
117734, fomr 36.3 — 0.0 wm std. 1., Menam Kon, branch of Menam Nan
river, Thailend, April 30, 1938, I1.G. DETGMAN.

Azantkophthalmis somisinetus FR - BR, Stanford Univereity 32611,
fomr 47.3 - 53.7 mm eld. 1., Maway, Johors, Malay Peninanla, Febrosry
27, 1937, A.W. HEREE.

Lobhitophiz= MYERS

Laatthepnis MY ERS, Auecicao Musown Movitales, T827, No, 265, p. 4. Type @ deaates
et argueitferis VALLLANT. octlhntyple

Liody wery Tome, anguilliform, subeylindricsl, head small, The other
chpraeters correspond to those given in the dinenosiz of the menus.

Material @ Aeandbophthaelnus enguitliriz VAITLLANT, five 5000 574
mm ld. 1., Meping river at Chicng Med, North Thailand, Decembar 27,
1433, R.M. de BOHATTENSER; TN M. 103375, three 64.8 —74.0 mm.
ghd. 1., Plog river, Thailand, April 22, 1935 H.G. DETGNAN.

Arvanthophthations vgramifivmiy WHED, & BEAUF, Stanford Uni-
vergity, 31023, one 48,0 m glld. 1., Gooong Palal, Joliere, 1954, MW F,
TYWEEINE

ITI. GEOGEAPHTCAL DISTRINUTTON,

The Toaches belong exclusively to Lhe Old World, They popnlate
both the rapid monntain broocks and the big rivers, Inkes and ponde.
Moat gemera and sperdes live in the fropical Todo-Malayan region. A6
hongh maoy species are chargeteristic of certain regions, their relstionabin
provess Ehat, of cerlain peciods, sulliciently elose conueelions have beion
leept upe b thoss regions. When thess exchanges’ of fanng have eeasead
b0 oxiet, dis o phygical barriers sel up o G, Uhe proseoee of socoo
gengraphical rdaces oMNrEing as insnlar scess (inosomeinstances  fherea
relabed formas ocenrat considersblo disbanesd fromn one wuether) provos
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eonclnsively the sxigtomee of these exchanges®, Thus Mismeorses angil
Hoawdalue of Easlern Asin 13 congidered by some suthors (NIKOLSKY,
MYADT and pthers) as & peographical race of the Burepeasn M. forssils
In the same way, the aron of Qobitie elongaln is divided into thres or fonr
inamlar areae very remote from one another, The whole sres of O, elongata
extends from Anatolia (Ceb. elongate filzeli), over Lhe Balkang (Col. elon-
gala dlengeta), Biberig (Cob. elowgate sipe L), and ae far as China (Cob, elos
gl weerestigma) (Sec alee DANARESOU and. NALBANT, 1857 and
RANARES0U, 1060), Thue, the present areas are the result of o long
Liatorieal proceds of expanzinms, withdrwals and even disappesrence of
obder sress, The dynamice of the expansion of the areas mnze e eonsiderad
from the point of view of the ecological factors. Thus the spresding of
et sooem plicsl roces, oy lor ipstanee the races of Sabergjewic ewrala,
hag heen affapmated by finviatla captures of those river portione in which
the population beloturing fo these reees had their ecological opliman,
The present distribution of the loaches sa well as their absemee il
Liat of their fosdils from oblier cootinentd {North - and Bonth Americd,
Anstralia, and the greatest part of Africa) prove that it iz & more recent
aroup thon tle sarp-like fizles and the sockers, Dl parhaps somewhat
mgre recent than the Homelepleridee, The loaches ooeupy o vast territory
in the Holaretie region : Hurope (with the exceplion of Ireland, Nerih
England sbd North SBcandinnvial, Moreeeo, Abvazinis, Syria, Anatolia,
West and Clantral Biberia from Trtyeh to the Dvina und Petohora inlo-
eively, and dlmout the whols Sino-Trdian serios (exeluding the Thilip
piree Islands). The conter of their poncsis hag been SHE. Azia, spresding
northwarda to China and Japan and Lhrough Siberia ag far as Horope.
Yeatwards spread thromgh India into YWest Asis and Anstolia. The gla-
ciations, which had been wery powertnl in Sibecia hoeve destroyed or
poshed Lowards refugisl — placce almost the whols Hiberian frashwater
Faons. Laster thie territory haa been repnpulsted by the presenlb forme,
From Horope, the loaches have peneiraced thromgh Spain into
M. W. Africa, and threugh Anatolia {or more probably through Arehbia)
Into Poleatioe sod s far s Abvasinie [Noesmacheilis ebyssindons BLOGR),
The prescnb distribotion of the cenvrd of Beffines and Cobitiaes is
g followe ¢
The gemns Leptoboiie from the Amnr river (L. senthi and Lepd.
s o Inne-tre-ldsng #, Tn Che-Kiang L. techowr nod in THunan T, par-
puver WTOH, and L, oireerclee NIOT, Tn Japan, L cwrde.  The - gowl-
hernest apecien of the genmse ia known from Fukien, L. comprassicieds
NICH, (in NIOHOLAY, 1548, uopder the nome of Belia comprassicanda),
The genns Bodde g, air, is known from Bomates and Borneo islande
(B, maeresanthe BLER), Tndo-Ohina (2. kelsder BATY), DBurma (5
hidstrionige RLYPI), and from Lodia by numerons species and geograp-

L n BRERGY work (1940, wol. 10 o, 883} il i mentioned ander the nome of Cobdtce
[wemix sdbirioo GLATEON.

2 apearding-te FANL, 1430 and NICHOLS, 1045, (e are many Leplodofia specivs
In Chitte, ol 4% possible lbol muost of them shoald be repressntalive,

L, 2508
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hieal racos | H. elmovhae, K. lokgehelg and others) UHio subgenus -
wenephges has o wider distripition than Bolin 4 str,, venehing to the
north pa B s tbe Tane-tao-Kiaoe badin (B, rebuata W, B palchs WL
and £, zebra). Th The MalaFan Arhipslegn, enly B kymenepbysa. Kome-
ronid epeniag ara nown in Sigm (. M. BMITH, 1945, and KLAUBEWITE,
1057 and 1968, Aceording to BENDAHL (Y848, po 1138} e subgenos
Hypwerophytg does pot w0 40 {he West bevond the Treawaddy bBagin: The
gubgenue Hinibgdie i3 Tnowm only from China.

The genns ﬂiﬂpurhuu eovers Central Enrope te the Voles inclusively
(. fessdiea), Ib Is abesnt o Scadodinavin, Deormarl, Orimen end Coein-
camms, Aller o zreat palmretic Tr—W disoontinnity; thia FETNA apPeats
in the bagin of the Armnr river, sud spreads sonthwards oy Far-as Indo-
China { M. sageillicgudalys, M. wigolepds, M. mogoity, M. hiparifiogand
M, dabrgenes). Tn Coran, M. u:I-ngmH-rmu:irﬂw and probably under the
name of Cobdtde rotendicnudety other species of Misgumas, In Japun,
M, wng. rubripinnis TEM, & BCLL. In the Hainan island M. miz. kai-
men NTCIL, wiod M. miz, pusctetes OBTIIMA. In the Taivan island M.

. formaranus RENTL i3 Jmown In Mongolia, M. #vikeeoni EEND.

The lmgnqt- area in that of tho menns Jobitiz; [t eomprises. Durope
fexcinding M. I T'I}E']ulhl. N. Heandinavia), Morooeo, Anatolia (Cob, eloag.
bilaeld, Cod, zimp !{!‘taj.l-'fl'-'a HANED, Cob. phvpyor BATYT, onnd Cob. b=
talgili BACERCTT), Byria, Lebanes, Wesl Biberln (Cob. fecnis grenoe
RENIY), Nerth Mongnlin, in the basin of Hobsugnl lake (Cob. clongaia
gap ], in the bagin of Dnadlad lake, sasiwards to tho Tssuri reglon amd
Sachalin island, To Japan, Ceb. taenia with two or fhres geographical
raciey, and Oob, biwae, Tn Cores, Cob. tapedn swinetsde SATV, Throughonl
Ching (ab teenie delichorhanohey NIOH., Cob, inesda meionolecpoe N TCLL
ob, taenin sinciais BUAY,, Cob efowg, macroeligme IARRY , Ceb, arenas
LINY In Talwsn, Cob, laprda dﬂﬂmhwﬁg!tn-i'rw.

The penud Sobanefewiy hos generally o north aralo-ponto caepian
aren. Mopeover, this penne haa been recently signalled In the Baltie Sea-
busin by iba F9.|__'||?r|'_.lF|‘|| &, curata, The genms iz known from the North of
Tealy A, (weeeda FTL., 8. consparse (AN {(see BACEECT, 1061 and 1562),
the Bglktan Peninsuls {8, ewmia Saleaydca), the Dammbe basin (8. -
with four geowraphieal rwcea amd 8. romoaics, ses alo KALBANT, 1957
ad DANARESCU, 1980], the Don bakin 8. @urdly,

The Faztern tributaries of the Black Bew (8 covearies) and of the
Caspian  Bep (8 ourdle and 5. m:aj.l'r.'x EICHYWALD. I'm Tedjen and
Murgub rivers, 8. eprate, as well a3 in the tribntavies of the Arval Sea,
Hrr-Diarjia and Amu-Trarjia (8. edyaln eralenisdy), Tn the Euphrate nver,
ab Basra B, Guvato,

The pepus Néwedla s known from oomerouns rivers of the Honsn
feland, Jm‘ua.n Tha renna Semdleptus in limited to Assam, while M adraeda
iz mentioned by DAY (1874) ag Jerdenda only in the plaadraa I'resi-
dney .

Boaveling o BACESGLD (1961, theos wre i Spain 1leen apeckes of Tnbils: Cob. leanic
patfudrosdn 130 DUEN, Cob. koasd LA, And a now speobes, Cob salifrond BaCESCL,
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The penos  Aetqdhopeis i sprend over Joeve, Bomatra, Borped, the
Mulay penipsnls, Biam, Burms {4, ¢« ketvorigechug), whila in 2Eonth Ching,
in Hwatow, il igorepresented by the A, lachnostome RUTTEHR. A more
limited rea is that of Acanthepsoides which is being found in the Meping
and Melongy basing. TU ik, lieweror, podsible that genus may ba-mors
wiidely dpireiad,

The genng Lepidetephaluy iz koown from the Indo-Malnyan Arki-
poatage (L. watrochiy, L, fisdee ecfocteyfus], Blam (T g emdsiods, Lo
Lowiutve POWLER, T, esfracluy TOWLER, L. bepdmored), Burma (L. .
Mpmaniens and B bepdmersd), Indin (L gusiden prateg, L. bepdmooved, L
thermadis). Tu Caylon this gedus is ropiesonted by the apacies L. thermalis
and L. jenidaes DIRANTAGATA. The genus Payalepidoteplolus s
Lkoown onky from Ching, in' the Shiping and ¥uosn provipees, Buessricd-
thywe iz mentionod only from Boroeo, Barisak).

Apanthophihelyiuws 5. str. i3 known from Java (4. jevendfens sod A,
robipinoyay RATT), Sumatts (4. feetpdeas and A, &bl gumadydnug ).
Bornes (4. Mendenads BLOR,, 4, shelfopdi TOPTA and A, loreute) VER,
— BEAUF). To the Maley Peninsnls it iz tnown ag A, pakapgoneis BEATE,
A somicinetas and A. cuneortrgotus BAUT, in Slam tbrough A, kuhls
Eubli, A. royersf HARTY and 4. jecanders, while in Tiurma, Assam and
North Beopal through . pongis ITAM., — BUCH. The subgenua Codd-
lophie iz known frem Horneo and Sumadrs {4, sngailieriy), Maloza (.
maraentfovmiy WEB, & FEAUR.) sod Blum (4. esgeilleris gnd A, pe-
rebasiods LIKRTRIG).

I¥V. PHYLOGHEY.

The nttempts 4t estah lishing the phylopeny of the losehes bave boen
partienlary diffieult owiog 1o the faet that to few lossile are kown, and
aboul msny of these thers opnnot exipt any certitode as o their balon-
ging to tha Cobifidee family, LAUDE (1%01) guotes, afler AGABRLA
and WINKLEE, foor epecies, aboob  which it canpot be o establizshed
whethor  they belong genericallr sither to Qobilia or  Noeemasheilue.
Al fomy belong to the wpper Miocens at Obningen, Too the ssme work
LAULE deseribes, [rom the Bohemist Oligorens, | Neomeeheiliz fener
p. 3% —140, Tabl IT, fig. 2—3). It iz band Lo establish with certitode
whether this species belopgs Lo Neetaaebeilys, Judging by the approzimate
shape of the body, ope ol the gpecimene spemz to belomg to this penns
(‘Lable 11, fig. 3). thongh it has the candal well forked. From (he Neogene
of Senogallia a species 1a described which s altribubed o the gonus Tobitis
{4 Cab, sepsrallionsty KRASMO).

The only positive results have heen obtained by LEREDEY (19560)
who has dircovered oumerous seborbilkl spioes in the greanich cliffa of
the SBadazan Mo lake, nepr the sonrees of the Trivsh river. These apioes
bstonge nndonbtedly Lo Lhe Cobitie penoe, and posgibly even to soma closely
retated epocics of Cobitiy taenda. Thus it max be inferred thet Cobitis tornds
or & vory closely related form ot this species existed in Che midd-mioeane
apoeli.
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Yo other fosails of Joebitides are koown, aud which have heen des-
eribal Az halonging to the loaches, are conzidered af pregent ag being
dombtfnl |+ Hasplophthalius polloutbargi BATY, and — Nostwosheilas
migaasis PATCA), One may ask, then @ i Oobitiz may be oonsideced as
& relatively recent goous, which cxizled in the midd-mdecene, when god
in which pyoup of the Qvpringid-fiches did the separation of the Ioacher
oeaur

At presens this guestion: iz ditfienlt 4o angwer, However, we miy
trust the Iollowing data s cerbain ¢

The losches hove appeamed aller Lhe Cpprivedes o Lhis $aal
ir pupported by their prezenl geographical distribotion,

— The origin of the loaches muet b looked for in o groop of Cy-
piemidae, Gthe evolotonery development®™ of wlhich Tns hegoo alver the
separation of North Ameriea from the FEoro-Aziadic shield,

NIOHOLSS hypohiesiz (1943, p. 8% of the ponus Gobiobelia (Cy-
prividee, Golipiwee) hovine intermediary chseselers between the Carp-
like fighes and the lonches, seems rather intereeting, The rame idea had
boen issued varlier by LTU (1940, p, 98] in hid work nn the air-bladder of
the Soebioina ;

3. Begides the degeneration and incasemnent, some obthar oburae-
turs are found in che spaoialized gir-bladders @ (1) the Iateral cxpansion
ol the soleror ehamber, (8) dpproaching of the transversal peocess of the
aecond vartebrn to the modified third riby (3) the diminnation of the tripae,
(4) the connectinn of the wsir-bladder with the skin throush o mestod,
ATl thede modificnbions indicsbe the clese relatiouship Lo Cobikdae,

H, Whaen tha right congeption coneerning the air-bladder of Cobi-
tidae ie apprebended, it will be tonnd that all che speeinlized air-hindders
of Golriendade reported in this poper, ionclading thoeae Torms withont 8 hony
capele, apparently fall info the category of Jobitides, more closely relatad
tn Hetix rronp tlan Neseeeheilur and Wisguwrauxs srounps’”,

O the 11 gublvmilics of the present Buaro-Asiatic Oypeinddas only
the Goebisinas seem closely related to the Oakitides by the anstomic eha-
ractera of their wir-bladder and even by their external sspecl. Neverl-
helles, the Colilidae and Gobiotnes have cvolved independent of one
another and thair gimileritiez are perhaps due to convergeney.

Wit clmrscters mey have s . pkylogenete palwe’ T I the Cobilidas
are the ferul of the independent ovolution of a groap of Gy prigddes, then
the ancestral from of the loaches onght to- have refaired somse oy prinoid
charpeters oo, naimely

1. body latecally compreased, 2. anterior ¢hamber of the dir bladder
not covered by an oszeond capaile ; posterior o hdmber normally developed
3. seales relatively barge and imbricaded 4. soborbiial apioe ool ndivi-
dunliged. 5. caudal fin well forked, 6, two or threa paire of barbals of
which one or two poire have a roatral position sud only one padr 18 toaxilloe-
mandibular 7. mental lobes abacol. W ghall therefore follow thess cha-
racters in thair svolntion in tha presentt Batiinge and Cobilinge pencrs,
Phee wporoimation o e Oypoindd type of characters will constitute
Lhe oharealers of orlmdieniiy,
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Within the Cobdides [nmily there sre thyee main phyleiic eenies
after which, in fact, the three gobfamilice, Deliinge, Nemaekeilines and
Cobitinae, Laye separated themsplver nomenclativelly. By their chargeters
the Holinae soem Lhe mogl primitive in orpanizetion @ bedy relatively Lall
and eowmpressed, the camilal fin always well forked, the suberbital spine fo-
mgbimes gimple, the four rogtral barbele almost nnited af their base, in some
apecies mental lobes abeent, sotecior chamber of air Bladder sometimes
not ooversd by oupanle, at other Limcs only covered by fibeous capeale,
Posterior chatber often normally developed, The Nemachetlfnee retain
gome of the Bebiinap chariclors, with foar rostral barbels, candal some-
fimes forked, mental lobes abeent, bul with & moge or less eylindrieal
body. The mwajority of the species have no suborbitsl spine. Anterior
chamber of air-bisdder weually wlosed within ossecus capsule, while
poeterior gme rednced in almest all the speeies. Within this snhfamily
Ehere ie already an abecrsnt genns, Vaillestells FOWLER, The fobitinge
subfamily comprizes nowadyas the wajority of the most widely apread
greneri. Their orgunisation seheme differs substantially from that of the
Dotiinee and Nemachodinge, They have an elongated hody, relatively
little compresged, with barbels @ two rostral, two maxillary and bwo ma-
willo-mandibular, with well developed mental lobes, the suborhital spine,
themgh different in esoh genug, relaing slmost the same chorseters, More
vomplivated thon in Befinee, the anterior o hamber of the air-hladder is
always encloged within an oesecous copaule, while the posterior one is
redueed. The pimnentetion iz complicated apd in mapy genoia its pattern
ig pot longiludinaly, For theee ressons, the  Cobiténge apper 83 the most
rvolved of the whole family.,

The stmdy of the oateslogy and muscles of the seapular gindle in
our Cobilydar gencm {Leploboive, Noemacheilus, Mispuress and Cobdis
mada by RENTDAHL [1933) gtide quite corecetly that Leptebatia (followed
in saecession by Noeemasheilus, Miegurpus and Cobitdy) shows the most
wgeneral chameters" and at the pame time, the fewest | apceinlizcd ch-
reclers™, RENDAHT abows thet Depioboiio and Hoffe ame the most
primitive,

Lo one of his studics aboat the soales of the Cobitides, KOBAYASL
[LB66) apaymies that losches are derived from the old Cyprinidas, Lea-
eiavinae, related to Phominue, The phylogenetie seheme prezonled by
Wimn remisdns parbially elese (o BESDAHIL S seheime,

Ap a eonzeqoence . of the: resnlte obtained in connection swith the
stretnre of the air bladder capaule, the soborbital gpine and the other
characters which were exemined, the following relative phylogeny of
the gemerd of Boltiae snd Cobiiimee moy b ugeestod =

From & cotnmon snesstor (see nhylogenmetic sehemea), having chiatac-
tera ologe to the eypringid Gepe, three cvoluticonsry Lines heve risen « the
serive of the Hokinaeed, that of the Nemookeilinae and thal of the Oobi-
tinae, The firsl geries, thal of the Botidwar, retaing even to — day the
mneti - primdtive characters. This servics s generally unitery, ils pooers
are oot much differing. The most primitive genus 18 Leptobotia : the an
terior o hamber of the air-hladder i hj.::ntﬂpl::hﬁ;' coverd by eapenle, which,
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when it cxieks iz fibroge; the posterior. ehamber. rur.u-a.i.uu normeally deve-
loped or is very little redueed; the snburbital apine js not divided or,
when it iz forked, the ﬂnmnnami:-l.l procosss i elose o the base; mental
lobes whsent. From an sacstor more closely related to TLeptobotin has
darived Lthe present Hywm By Amboenna, which hag mors primitive
shasacters (smaller martal lobes, the salerior chamber of air-bladder
anly parlislly eovered by ossooua elementa), than Hobia £, sbr. bub more

Wistiniaral ! EH!'IFH W—ﬂ'ﬁ Ea |_rnrln'r|i.
5 U] Bt anadr Al 1 Ao -‘l“'l“‘:llr.n
) ) |,-»~wu rTm o | B Lo I

Lq:ﬁrh:Tlu [ Lol

prpaann]  Coblophn

=

"::l_.-_t.:q_-g.-ﬂl Jlrl'.:m.- gl u_.:I:I.Jr!'; pris sl Euh".n:-n-pnj'ul I-I.u_-'li."' And :-delﬁ h;h".n]
ig. & Phylngenetien] scheme of  Hetriaoe oml Cobitinge.

avolvod than Geplobolia, The phyletic serics of the Neraokedling o
cloger (o that of the Bediiwge by o serics of common éroniclogical chp-
ractors [ BAMASVWAMI, 1953), an wall a2 by the characters of the Noo-
tageheilys cracietus RIOND, N. masgped I M, SMITID amd ¥, IWactatues
H., M. SMITI sapecies, all belonging to the mbgenns FNogmaokeilus
The phylefin aeries of the Jobitskae 33 not ag nnitary az thaty fhres
direotiona of evolufion being discerned, which etart from somwebusl Gif-
forant levels of urganization. Thns among the Oobilines, Misgruries sppe-
ars &3 the primitive penms by the structure of the osseous cepanle of
the air bladder, which i smilar to that of the Vemaoheiti, as well as
by the choeselers of its suborbital sping. The phyletie sorics ‘H'wguﬂwa
is the firph direetion of evolntion within' the Cebitinee. The phylebic series
of the Cobile, Hubanefoisa, Nivedla proup, apposs with mors  speeia-
lizedd ﬁhmrn.ﬂ.tarn. generally the air-hindder eapsnls has @ hamisplierical
shape, the suborbitad spine and the csadal process are situsted in the
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distsl part of the body of the spine and on a horisonbad plane, Tha ge-
nns Hebanejewie has separated iteell comparatively recently from the
peried of Cobitie, probably in the upper Noogena, A little before thal pe-
riod, evolving indapendently, the series of Niwadlla boes separated 1Tesll
in Japen. The ossecnz capsnle of thiz latter geuns siill retsins, by ite
plight transverssl clongation, the charscier of that of Wisrdenis.

Deeanse of ek of msterial, T eannot indiepts. precizaly the position
of Samiilepiue ; however, acoonding to RAMSTWAME (7 053] this geaos appros
ches the Hispmreeg-Cobilis mroup by the presence of the epotic bomee
uod the subtemporal fozsae, hut by the strocture of the upper jaw it
has affinities with the deanfhepsis — Aeoanthophthadmug gronp. The phy-
letie quries of the four genern (Oeldtie, Nabonejocin, deedie and Somi-
leptas) form the second evolutionary line.

The last evolntionary line iz that of tha Asnthepads — Aoardhoph-
thefmes pronm, which in characterized by the strong pednetion of the e piotic
bones. Adenthopafe st retuine some primitive oharscters @ esseous wir-
Wadder copeule transveraally elongated, snd wall [orkod condsl fin
Thersfore, this genus seems (0 Lave evolved first. Tea ancestors probebly
Tiad scales on the sides of the head, & character which mmaiolaing itsell
in Lepidogpphalus, Frptdoorphalichthys and Bucirrickihys. The genns Ades-
thoperidey boa pmhs:g;}' pepurited Hsolf from the Aetalbepsiz perics. Ay
comparod to thin, Aoeethypeoides serma more spocinlized owing to the
shape of the sapsale. ‘The phyletio serion of Lepidocepbaluz anid Lepide-
cpphalickifiy 2ocma relativ Iy independent becanes of the ehpraeters of
tho two peners: body relatively tall snd compressed, scales on the hewd
ardd its sides, The latber character iz alzo sharad by (he gonas Burcirrich-
thyz and links It to Lepidorgphalacs, Tho exccssive alongation of thu bedy
g woll a3 the very haclowarnd pogition of the dorsal ffn, places its origin
in the Aesndhonbibalmus — Cobfiophis serica. The Iose of the soales from
phe gldey of the head in Aeentheplebolnag ond Cobitophie, 28 woll s the
congiderable elongidion of the latber, points to o marked tendency to
spedalization in theee bwn gonirs.

BTUDIL ASTIRA GENTRILOL BEORFAMITIILOR BOTIINAK
£l CORITINAE (FIECES, CORTTIDAT)

HEZLMAT

Tu prezenta lucrare auborul face o revigiuee eritied o genorilor sub-
famidiitor Botviace g Cebilinae Dagnl pe carpcterslp morfologica wle cap-
smled vezicii inotdtosars, onselor suborh.tale, soleilor, dispositin niustdagilor
in jurul g gl conformelie lobilor meatali, aspectale dimorfiermnlol se-
.ma.:;lnﬂjnﬂ tobodatd wnele dste sanpra pigmentatiel s positied ioobid-
Togrelor. i

Bint date dingnozela tutmeor ganurilor valide ale celor dowd suob-
familii fiind deseris cu aceseli ospeie cn pou genul Niwagla (Hip @ Oebiliy
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delivaio NIWA) @i indovuit mumede de Jerdenier DAY cave o4t preod mp
in Motlugea, on nomeie de  Wedrasio,

Fe baza camcterelor snalizate s-aun stabilit wmdbtearele -

Camers anlerionnt & vexicdi inntitoare la Butdheae csle acopuriti
e obipei de o capsold Tibreasd pesle chre ppave desvolrst mai mult g
mai pufin substanta osoasd, (amers posterioard in general este bine des-
voliath dar slob epeuri vind poste fi g redosid. Camers anlerioari Lo
Colitinge egte acoperith i Intregime de o capsnld osonsh, de obicei de
formi. plobmlard, Cemera posterivard cete intntdesnns redned.

- Bpinul snborbitar Ia Betifues eate o gencral Dini simphn con-
formeat deeit spinul de Ts Cobdtinne. B-0 uritat of spinnl anborbitar de I
Misgaraas eslé prin caractersle galeintermediar intre spioul de s Bs-
tigmae 5 apinul de la Colitinae, S-n stabilit nomenclatnre diverselur phel
ale spinmlni, precom gi modol de Tul funefionaoe In Botiinae,

— Toate menurile familiei Oobitides pa nomad deed pereelid de moe-
titi. Lo Botifwee gi Nemeoheilinas aint patrn wmetdtl rosteale g doud
maxilo-mandibulare, Lin Coldténne gint Jdond mmetiati rostrale, doud ma
xilape g dond maxife-mandibolare, Cees co g-a eopeiderst o & patre gan
& einess perscho de muetdtE este dezvoltames mal mare sal mel mied o
lobilar mentadi.

— Dintre Bofitnoe nnmai genm] Leptobetie are Jatarile capului aeo-
perite en solsi, iar dintee Cobilinae an prezenti eolzi pe laturils en
pului genmrile : Lepidoeepholue {sensu Tate) siBweirrichihys.

— Dimorfiemnl sexmal se poate manifezia. prin prezents o 30
4 heza celnl de-al doilea rdin nn proces osos (lemdina odpuleris), 2 e
nnfldturi de fiecare parte o corpulal polbin Ingiotes inordtoared dorsale.
pan ba upele speeii 23 sint mai miel decit S

Creiginea Cobitidelor este Asin de mmd-est de onde 2o chepindil
spre nord in China, Taponia, idgr pein Siberia in Hovopa, Bpre vest an
pidrung in Indig. Din Europs an pdtruns i Afvles de nord-vest [prin
Bpenia), i din Agia Micd in Afriea de oopd-est ping In Abissinia.

— o gretd el gennl e eele mai e caraclere e prioitivitate
aste Leplobolte, iar subfiunilin Helisnee eete cea mai primitivie,. Do ea
g-n degplirtit pe de o parte vamurs fileticd o subfamiliel ¥emacheidlinag 1
iar pe de altd parte ramurs enbiamilici Cobitsnee, e are reprezentanti
ou cele mei molte caracters co presupun wn sladin mel evolual Sl d
eelalalte domd  sabfamalid,

HCCAEUOBARPA POJTOB MOOCEMENCTD BOTIINAE M
COBITINARE (PTROES OSTARTIOPOYEL —CORITIDAR)
PEAKME

[ qaEmedi pafore SETOP 7267 RPRTWECCEYN UPGECPEY POIOE W0 -
peMefery Befiinne n Cobifinge, Hi ocsnBe MopPOTETH 9eekn X ooo GemmocTel
BAMCHTH DIARTETAROTO NYRWDA, Mofo] i moetedt, momye, pac-
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DT RS EITEY FOOior ¥eRpy T PTA b CTROeRHEK MEDRUNE cCTMERTOE, 1E0A0E0ID
aio Py, EpanoTE GANOEPEAMEHAD T HELEOTORER TRHELE B CEURIH © IET-
e TANRCE i PARCIOJ0AELmES 1L O,

AARTeR THIGHHE DUBCATIHE REEX TIOTHGIEHELLY [lojiole IR e YT AR TLI
ARYX UnareMelieTh; WpN ATOM B0 0mACas B 15 4o THE HOBOTO POTH Nipuilla
(yan: Colitie delivata) m nsenauun Terdonfs nepewegwon v MHolues,
frmg aaMeEeHN BasBuunoed  Madneeie.

Ha necEoBaumE wocTeORATHE TAPANTEPHME ueoleHOTHL D10 Fo-
THHOB B L0 T RIIae 1

— llepeanan "EcTE MEMTEALNGID TYREPA ¥ Dolilage olimio -
HPETE BOADHEACTLN ROMTAMEGH, [0 KOTOPERD Ryee T Goames Hiu MEHES
PHEEHTHE  BOCTHOD WEIMEeTEG, (METH aagHes oTLHIRTE TYBEPA Xopoiio
ADEHO, o CAYTRATCH, S9T0 NHO MoiweT GEvn n Hefoaemmx paimcpon. ¥
Colkténne Tepe gHeE OTACACIHG HOAHOC TR TOHPETS N0 MIITHM BOJIIE TRO A,
pBptgmn Hiapoo GpasioH fopass d8 THes 0T 1EALIHE RECTTL BEBE TN,

— %  Botiinae noanpouTaaumnwi mmh o GRTHO maeer Oooice DpoaToe
cepoenme, wem wan y Cebifinge. Buno ywasame, @y pola  Héspuraic
SOANP DR TERALULIE THRIT T choud TAPARTePHEEM Ml ARTAATOH IpOMiE-
YT MIHM Me Y THNoM Y Botdinae w wnnox ¥ Cebitinas. Do yorano:
HTEHA W HOMEHEZATYPA pawm iy wacreft mena v Bollinee, 0 varms o
nfipas srn §ryEum olm o pd g .

Bee poja cemederea Cobifings nuewr tonike mape yoon. Doklines
it Nemaoheilinge e T SeTLpe poeTPUNENEL Fra o gnd  $edincTED -MaH-
o Ayanpux, ¥ Cobitinag nMRRTEA B8 POCTRAALILY ¥E&, Ji WeT0oTHRE X
o e deameTRe-maEmE OyrApanx, Tn, WIo puulams @ TATAIOCE TETEpTOH
s mATol napoll yeoe, Apae Ten Oodee i MORes PAIBRTELNN Fuous IREMY
LPO IGNEEIITNAY  Sepenmol ropo .

Cpen Botiinae Toasen ¥ pona Leplobofin rodows o ofenx cTopas
TMOHPETA Temyedl;, o cpeam itrae ueliyid o OFMTX. CTOPOL IO
usMemT 3 pons: Lepiforepholus v Busiryiehikie.

Meomowedl gumopfuay BEpanes HaTRTRes Jd v euloslHEA BTOPO
pagmyea eroeriFHeRnd (laming sireulavie} nlyxeon @ QOARX CTOPOL TOJA,
HEMADTG ROSPeIn CHEniog HASRMAEL, Bae TeM, 4970 F Lo To el aon
SHEEMILNINPL §d MEHBDE, MeM ocofm SF.

Mot row npovnzpsmgerna Cobifinar HpieTel Ofo-ROOTOTEEA  Auy,
QTHYHA OHH pARcOpneTpRumanch i ocopepy: b Hovse u fluommm, 4 sarem
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