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(=, o)y Mx: maxilla (s3); Nad: neural arch 4 (LS
f ==c); Npu2: neural spine of the second preural
centrum (sl sp oxe cmegs omac ,5); Op: opercle
(il 4o y); Orb: orbitosphenoid (! aly, sl 48a>);
Pa: parietal («L»l); Pbr: pharyngobranchial ( _al>
iial); Pe: prevomer (,es9 iw); pect-R: ray of the
pectoral fin (slaw b slagles); Peth-11: preethmoid-11
(-a8se31 2w); Ph: parhypural (o, 3); Pmx:
Premaxilla ( S& zi); Po: preopercle ( ciiol (og pw (iw);
Pp: pterygiophore (,sa.> ); Ppl: prepalating ( o5 o),
pr-Bo: basioccipital process (s,w (ws ab ol); Pro:
prootic (555 i), Ps: parasphenoid (¢! 4ilg, 1,8); Pst:
pleurostyle (..l )sil); Pto: pterotic (55 JU); Pts:
pterosphenoid (! «ls, JU); Q: quadrate (.= ,); Rad:
ossified pectoral radial (! 4w b ol slo JLol);
Rar: Retroarticular ( Lais _.); SC: scapula (_45); Sca:
scaphium (p4.8K00); Se:  supraethmoid-ethmoid (1,8
XSge3l); SN2: supraneural2 (Y .ac 359); SN3: supraneural
3 (¥ mac 359); SO: subopercle ( il (ig sy 3); SOC
supraoccipital (s - 1,3); Spo: sphenotic (slails,,); Sty:
stay (stws); Sym: sympleti (oslw); Uhy: urohyal ( .Y).
9 S om O S ol (Bl Slie (S e 50
(ras dezmex Jsb 4 e Jsb Cond oras dezmex e
Sl 4 oy S 5 (VL o)l l (s350e 0l a4y BT 00y o
b Syl slajisb polas Sl oolial b Gl ) lsmeasd
s (g Soslasl Image J 15l 5 5l eolail

Adp: anal distal pterygiophore ( 4l s 0 Jlewss
>>); Apl. autopalatine (_.5ss5); Art: articular
(Laie); Bbr: basibranchial ( ezl 4b); Bhy: basihyal
(Y <eu); Bo: basioccipital (e 4b); Br:
branchiostegale (Y slbegles); Chbr: ceratobranchial
(il SL2); Chy: ceratohyal (Y Sl Gg,a¢); Cl:
cleithrum (»43,5); Cm: coronomeckelian ( oo ylgsel
Js.); Cor: coracoid ( l,¢); Den: dental ( slas); Dfr:
dorsal fin rays ( oz, 4l gles); Dfs: dorsal fin spin ( b 1=
=&); Dhy and Vhy: dorsal and ventral hypohyal (| Y ,,;
oS oY 5 g iiu); Dpr-2-4: descending processes of
the second and fourth centra (e ko= 5 Jsl 500 0059,Y0 003l3);
Dr: distal radial (., Jslwe a3l); Ebr: epibranchial
(il 1,8 slaylg5en); Ect: ectopterygoid ( JU (9 ,); Ehy:
epihyal (<Y 35%); End: endopterygoid (Y s,); Epo:
epiotic (_.55585%); Epu: epural (o,¥U); Exo: exoccipital
(s o 03,); fon: fontanelle (L); Fr: frontal (sla);
fr-Exo: foramen exoccipital (s (52 #lys); HbI:
hypobranchial = (iily; GBepae L oleul);  Hm:
hyomandibular ( _5.53); Hp: hypural (J!)s.2); Hpu2:
hemal processes of the second preural centrum (s ouil;
Jhsby exe  megd); lhy: interhyal (Y ) lo:
interopercle (il (ig e o)y Ke: Kinethmoid (s
adgeil); Let: lateral ethmoid (il ose5f); Mcor:
mesocoracoid (/¢ le); Mp: mesial pterygiophore;
Mr: medial radial (., Jolee 43); Mtp: metapterygoid
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P. delvarii s,lgs plo)lsg> omac dozoz -Y JSis

Neuracoranium (from the dorsal (1), lateral (I1), and ventral (I111): pr-Bo: basioccipital process; Bo: basioccipital; Epo: epiotic;
Exo:exoccipital; fon: fontanelle; Fr: frontal; frExo: foramen exoccipital; Let: lateral ethmoid; Orb: orbitophenoid; Pa: parietal; Pe:
prevomer; Pro: prootic; Ps: parasphenoid; Pto: pterotic; Pts: pterosphenoid; Se: supraethmoid-ethmoid; Soc: upraoccipital; spo:
sphenotic. (Scale: 1mm).
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Peth-11: preethmoid-Il, Ppl: Prepalatine, Ke: kinethmoid, Ses: sesamoid. (Scale: 1mm).
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P delvarii g lgls oobo e s 53 sl —F JS
Mx: maxilla. (Scale: Imm).

Pmx

.P. delvarii g,lgds aloyl g (S8 Gy o3lgsumw! -0 JSi
Pmx: Premaxilla. (Scale: 1mm).
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P delvarii s,lgho oaloybo gz oo 00la)T (ssiler (slod -5 IS
Art: articular; Cm: coronomeckelian; Den: dental; Rat: ratroarticular. (Scale: 1mm).
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.P. delvarii ,lgls Plylu g glia! (s b ylgsunl acgozxo -V S
Apl: autopalatine; Ect: ectopterygoid; End: endopterygoid; Hm: hyomandibular; lo: interopercle; Mtp: metapterygoid; Op: preopercle;
Q: quadrate; So: subopercle; Sym: sympletic. (Scale: 1Imm).
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.Paraschistura delvarii ,lgls byl g il yloS byl gouimn! as gomxo —A JSi
Bbr: basibranchial; Cbr: ceratobranchial; Ebr: epibranchial; Hbr: hypobranchial; Pbr: pharyngobranchial. (Scale: 1mm).

Oile acgemme ool «(Pectoral girdle) glaw oS .ol slaal
iy g@L:.A 595]: gdj_!?).? ‘LS")'C 055 4@‘]9 Lnguljz..w‘ )‘ o
G SasS ol (0 JS8) bl s S 2
ol 00 éélj Lsmm—w g51>|~>—‘5..>l> 4> 5 gs‘bw
@ oSy 4l 5l g o JSS (oupe Sl 8 B3
oS ol aily gl a8 ity il Jate gl leteial
Orizeen ol 48515 a8 S 598 5 6 358 slelsmel
o ooy &5 0l Jlail (o555 398 4 Al 4l I pleseal ol
e Glemmn] wlai oo Jain orac dazex 4 1) glaw 0 jeS
olad- iy 4l 3l g el Gl 0 S o lgseinl o 55
St 0985 ploFiial 4 Gloo il a1y (ol 398 sl
Sl ol als Al 2SOl egd 5 o Al ol Juate
el ody 9 2 il G g Sl (i e sl
Ol 4 sl b codin glad V) slaws g aB,5 18 Codio

sleilgzeial 5l (Hyoid arch)y oY LS slaglgsinl dacgome

Sorat Voo glaglginl Cix g (oY Co g (oY 3 jhie
ond JSis (il 4l glad iz dw g (oY om (ooY B8 oY
oS 4l s g e S Y Y el (A JSE) e
ssbar (oY Al plyal Ll w8518 (oY (loncls gl
@ i S anile o plgad (pl aile JS8 T soges
355 oY s sl iz oo Jlasl oY s lgdal Can
ol ol (Vhy) oSi 5 ONY) sy s 5o gl
208 oo Jate (oY (Bypad plyFinl (Al bl 4 (WY CoS
4 gy oy Sl oS Al o sy (WY Ced el
Bl sl g oal 5 Sl Sl i 5o (oY (gt el (il
ol Jlail Jowe o glad aogs 005 (o0 Jate ol 4 (oiial by
3 Y 398 Ol dgd oo Jate (oY (398 plottal b ol
date Ol glad (rages o5 wilie (S5 Ll Sl i
il G oty ad U il aly Glogled (rizen 03,5 o


http://dx.doi.org/10.22034/jair.8.5.4
http://jair.gonbad.ac.ir/article-1-780-en.html

[ Downloaded from jair.gonbad.ac.ir on 2025-09-03 ]

[ DOI: 10.22034/jair.8.5.4]

Bhy
> Dty |
Chy
\~— Vhy
nyY

Ihy ——

.P. delvarii g,lgs Plylege oY (S b ylgsuiw! ac goxo -4 JSb
Bhy: basihyal; Br: branchiostegale; Chy: ceratohyal; Dhy and Vhy: dorsal and ventral hypohyal; Ehy: epihyal; Ihy: interhyal; Uhy:
urohyal. (Scale: 1mm)
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Cl: clethrum; Cor: coracoid; Mcor: mesocoracoid; pect-R: ray of the pectoral fin; Rad: ossified pectoral radial; Sc: scapula. (Scale: 1mm)
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.P. delvarii s,lg0s alosly g sUsis JguS (il glos -V JsCi
Cla: claustrum; Dpr-2-4: descending processes of the second and fourth centra; Na4: neural arch 4; Sca: scaphium; Sn2: supraneural 2;
Sn3: supraneural 3. (Scale: 1mm)
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Epu: epural; Hp: hyporal; Npu2: neural spine of the second preural centrum; Hpu2: hemal processes of the second preural centrum; Ph:
parhypural; Pst: pleurosryle. (Scale: 1mm)
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Dfr: dorsal fin rays; Dfs: dorsal fin spin; Dr: distal radial; Mr: medial radial; Pp: pterygoiphore; Sty: stay. (Scale: 1mm)
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Adp: anal distal pterygoiphore; Dr: distal radial; Mp: mesial pterygoiphore; Mr: medial radial; Pp: pterygoiphore; Sty: stay. (Scale: 1mm)
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To investigate osteological structure of Delvari’s Loach, Paraschistura delvarii, thirty-
three specimens of this species were collected from Gharah-Aghaj river in Persis basin
i (Fars Provance). The collected specimens were preserved in 10% formaldehyde and
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Accepted: 30-01- 2022 other members of the genus Paraschistura were; T shaped Basihyal bone, 3
basibranchial in apparatus bones and small sesamoeid bone in snout. The obtained
results of the present study showed that osteological traits can be useful features to
identify Paraschistura species, which can be consider as complementary method to
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