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Osteological Development of Larvae and Juvenile of Hemibarbus longirostris (Cypriniformes:
Cyprinidae) from Korea by Seong Jun Mun, Jae Min Park' and Kyeong Ho Han>* (Gyeongsangbuk-Do Provincial
Government, Pohang 37687, Republic of Korea; 'Gyeongsangbuk-Do Native Fish Business Center, Uiseong 37366,
Republic of Korea; 2Marine Technology Undergraduate, Chonnam National University, Yeosu 59626, Republic of Korea)

ABSTRACT This study suggests basic data for taxonomic research among similar species by
observing osteological development of larvae of Hemibarbus longirostris. Newly hatched yolk-sac
larvae were 8.10+£0.02 mm (n=5) in mean total length, and frontal, parasphenoid, and basioccipital
in the cranium were ossified. On the 6 days after hatching, flexion-larvae were 10.9+0.26 mm (n=5)
in mean total length, hyomandibular, sympletic, and ectopterygoid in the cranium were ossified. On
the 12 days after hatching, post-larvae were 12.2+0.55 mm (n=5) in mean total length, interopercle
in operculum region and postclavicle in shoulder girdle bone were ossified. On the 25 days after
hatching, post-larvae were 16.1 £0.27 mm (n=5) in mean total length, epihyal and interhyal in hyoid
arch, two epural in caudal skeleton, interneural processes, and interhaemal processes were ossified.
On the 40 days after hatching, juvenile were 27.9+3.74 mm (n=5) in mean total length, all skeletal
development completed with hypural bone in the caudal skeleton region fused in three forms (1, 2+ 3,
4+5).
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N B AR 27T ATE F BHS FHAT 2ASH
o 2R SABAS #s17] SAstel Aol Hek(Balon,

ZFu}R}, Hemibarbus longirostriss= % 1% (Cypriniformes),
9o} 3} (Cyprinidae), 22 F X o}} (Gobioninae)ol| &3}, &
gkA|oboll = 11450] H I E| )3 (Nelson et al., 2016), ©] 7+
Yl 1% (Hemibarbus) 7S A AA) 20%0] e A°
Z ¢ # Itk (Froese and Pauly, 2019).

Seetel ANFE FA% BT FUAE BlEE A
H.labeo ¥ ©JEX], H. mylodon 5 30| AA|5}1 9lon, &
n2l= Asf, FAlE T2 T T, & SolE A4gh
th(Kim et al., 2005).
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1985; Shimizu et al., 1998; Sado and Kimura, 2002; Aoyama
and Doi, 2011; Ko and Won, 2015). A2 o] ZZdtof tfst
e ARER7| E4EY oS AASH: o B4Aola,
F9| FHET ofet Hold ZAEANE Fa% A=V E
g QLo FA Ao, AAZ Q] A7t Basieh EFF F017]
o] Feug dA= 7123 TR 7eHd EAF 4
ol gt AZ=E oldfishes Ul =S T3 Yo B2 &
F7}F o]F o H Tk (Mook, 1977; Potthoff et al., 1988; Faustino
and Power, 1999; Liu, 2001; Sfakianakis et al., 2004).
Fokdo] i AR e nlATE Kim er al., 2001),
S A2 Wtz ]I (Lim er al., 2002) 5] ATEHLT,

e}
A& ofe FHEF FHl (Lee and Kim, 2002), A 27718}
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(Bang et al., 2008), YH-&E 4 (Choi et al., 2016) 5°] 3]
oy 2714 wE ARojo ZAYY HAFE o] FoIX|A]
i

T2 & olfd olEA = 2ol WL, vigto] o] 7™ st
He| 4ol F2 AA8H= ¥ (Choi and Baek, 1970), &t
Az vieol| et Ao Z sPH o FalRrolAl A9 g
A AAZT o5& froi7lol YEFE7L FAkste] {ete s
A FREHA ggor, ulido7]d w et AlEe] v
FA|1Z e ‘_rLE-%" 4= Qlth. wba] o] Aol A= kAt
o] AAjo] EAYE S wEste] n|4doi7] o)) yehd

£ 2R 4L FUskL 2a%T AolS ¥l nA gt

ol 20154 49 AE AT v|gH
b AR AR A 19 shH)olA vHE
Aol A Aban]d 2G-S o]

12 Hshlth (Fig. 1). ole €XASS f3f PVC
Ao Ao FEsto FHAoR2 ARSI eH, 2
2 18.0~20.0°C(H+ 19.0+1.0°C)E SRttt

2. XX Atz
A A= ’:‘loﬂf ¢ 4E TR T HE 83519
A& AAE A N
TRttt ‘r’g Z2 500 mL 52
19.0°CE FAetHA FE3| ALE FFsH9L, 6177t
2] Wi 50% ol Erdl Foich B3tE AR o= E¥ g4

128° 87/

F0bxt xpx|j0e] EALE 215

S HE 32U7A] Artemia sp. nauplius 4 mLE 2~37]A]
e TFHAL, o) FHEE vHA M AR (Dry feed)E
3ttt AFA o] 9o WA= Kim et al. (2011)9]] wh2h U3}
Ao17], 71340l 7, F71 k01 7], ol 712 FEBHeh,

A oj7]1&2 o|#s= 704 7HA]

B 95 2ok AP
7

3~59 7HA 2 sukl 10% $44 22T 2Aslch A
Z 5 22| 0}= Walker and Kimmel (2007)2] G4 o] o}a} 7
=& G54, KOH 0.1% ¥ Glycerol 50%°] HZ35}9Tt.

FAjo] ghrE ARl AN S o83t wE Y &
Astgon, 229 - 79 AL Lee and Kim (2002)< ot
et

2 o

R}y 2pz)01 9] 4 dAE EAYY B2 Figs. 2, 3;
Tables 1~33}F Zgttt. 23} 2|5 dgztol= A% 8.08~8.14
mm (B 8.10£0.02 mm, n=5)F F/4F2] HF (frontal)
I} 714 E BAsk= FAZ (parasphenoid), 7] A FFZ (basio-
ccipital), A o] & (sphenotic) @ ¢]o]Z (pterotic)©] Z3+E 3
o} AYELE HZ(clavicle)o] 2317 AlZEE L, HEZ
(vertebra)2 34| (centrum)Z ©]Fo]A AATh o] A|7]o= &
A7} R =2 u| (primordial fin)Z2 = o] A ATH(Fig. 2A).

23l & 394 A7)zl A 8.59~8.69 mm (Bt 8.64+
004 mm, n=5)2 4§ F47t 2% A=A Holg 43
317] AIZATH T Z2] Aol E (epiotic), ¢]4dF (alisphenoid),
= Z (parietal), F O] (prootic)o] &3 L, A7 Fof

i 300 65

36° 12

128° 11

Fig. 1. Map showing the sampling area in Wicheon Stream of Gyeongsangbuk-do, Uiseong-gun, Bian-myeon, Ogyeon-ri.
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Fig. 2. Development stage of larvae skeleton in Hemibarbus longi-
rostris. A: Newly hatched yolk-sac larvae, 8.10 mm in total length
(TL); B: 3 days after hatching preflexion larvae, 8.64 mm in TL; C: 6
days after hatching flexion larvae, 10.9 mm in TL. AL: alisphenoid;
AN: angular; AR: articular; BO: basioccipital; BR: branchiostegal; C:
Centrum; CF: caudal fin; CHY: ceratohyal; CL: clavicle; DEN: den-
tary; DF: dorsal fin; DPCL: dorsal post clavicle; ECP: ectopterygoid;
EPI: epiotic; FR: flontal; HM: hyomandibular; HS: hemal spine;
HY: hypural; LU: lucrymal; MAX: maxillary; NS: neural spine; OP:
opercle; PTE: pterotic; PA: parasphenoid; PAR: parietal; PF: primor-
dial fin; PMX: premaxillary; POP: preopercle; PR: prootic; SOC:
supraoccipital; SOP: subopercle; SP: sphenotic; SY: sympletic; UR:
urostyle; HY: hypural. Scale bars =1.0 mm.

= FA7NZ (opercle) @ HAN7|Z (preopercle)o] =351
o, dol7ls 98E st &2 Y-S AA s AddE
(premaxillary) @} o} 8-& A|A|3f= X| & (dentary)°] S35
o} (Fig. 2B).

13} & 64A F71A0l= A% 10.7~113 mm (B 109+
0.26 mm, n=>5)2 F7/&9] 4FFZ (supraoccipital) E HAZ
(lucrymal)©] 3= ¢laL, F7F o= A2 (hyomandibular),
A43Z (sympletic), 2 4ZF (ectopterygoid)©] Z3e1% o,
A= SHAANE (subopercle)o] E3FE it AR o= 2+
AZ (ceratohyal)#} o} &0l = 270 2] A|2Z (branchiostegal)©]
=3 QlaL, A9 AFotE ofZoll= F/deE (maxillary)
o] Z3tE|¢lom, ol g ofl= 2= (angular)d T (articular)
= EA =3 Aestnt. AtiRol= A S (dorsal
post clavicle)o] Z3FEH AL, 34| HZol= A% = (neural
spine)¥} of2Zo]] = (hemal spine)o] E3HE7] AlZFsHG L
o, 0 &9 v]F-54E (urostyle)> AHFE 45° $]02]7] A
2ttt v g dgo] $As| S HER] 2 AdEjolA dhuE
= (hypural) 5707F SAloll E3HE L, EFEole 2R
0] (caudal fin) 7] 27} A7) A2Fetgch g =guj= 25
st 5 2e], i =efn] 2 ol Fl o, 52| =2{u| (dorsal
fin)oll = 3719 7127} Westgith(Fig. 20).

o

Fig. 3. Development stage of larvae and juvenile skeleton in Hemib-
arbus longirostris. A: 12 days after hatching postflexion larvae, 12.2
mm in total length (TL); B: 25 days after hatching postflexion larvae,
16.1 mm in TL; C: 40 days after hatching postflexion larvae, 27.9 mm
in TL. AF; anal fin; AV : abdominal vetebrae; BAS: basisphenoid;
BHY: basihyal; CR: coracoid; CV: caudal vertebrae; EHY: epihyal;
ENP: endopterygoid; EP: epural; EXO: exoccipital; HY: hypural;
HYE: hypohyal; IH: interhyal; INS: interneural spine; IHS: interhe-
mal spine; IOP: interopercle; ME: mesethmoid MP: metapterygoid;
NA: nasal; OPI: opisthotic; PAL: parietal; PH: parhypural; Q: quad-
rate; R: rib; SOR: suborbital; VF: ventral fin; VPvCL: ventral post
clavicle. Scale bars = 1.0 mm.

23l 5 2UA F7)Atoj= AR 11.5~12.8 mm (Bt 122+
0.55 mm, n=5)2 F7/iFlE= WIAE (endopterygoid), T2
AFZ (metapterygoid), W& (quadrate)©] &35} 1L, AFFof
£ 7|AZ (basihyal), 34 (hypohya) 2+ A 3709 ==
o] F3}E|len, AAFdl= TP (interopercle)©] =3t
Utk Aol A4FHZ otefiEol 5154 (ventral post
clavicle)o] =3}, A3 2202 B2 (abdominal
vertebrae)X} ") (caudal vertebrae)©| Z3}HE]7] A|ZSIS S
o, B33 oldjEols 52 (ibjo] FHE7] Azl vE
2o| RBEATE $s| BIRIAL, o Tol FojulEE
(parhypural)o] Z3FE|9le}. SALejulot 7|27} wers)
A&t 10702 F7F6kaL, A =21 (anal fin)oll= 9719
7127} A= o H, iR =gju] (ventral fin)o|= 37§19 7|=
7t A=A YA =gn|9 7|2 = 9+9=187]2 F7}
315 (Fig. 3A).

13}t & 2597 )70l AR 16.5~15.9 mm (Bt 16.1+
0.27 mm, n=5)2 F/H&9 Fo|Z (opisthotic)T} LJEFZ
(exoccipital), H]Z (nasal), l= & (parietal), QF3}& (suborbital)
o] F3E, AFFo= A (epihyal), 7HEZ (interhyal)
o] ZatE|glen, Aol 7= (coracoid)o] Z3HE| it



Table 1. The developmental process of cranium and orbital region of Hemibarbus longirostris
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Days after hatching

0

3

6

12

25

40

Total length (mm)

8.08~8.14

8.59~8.69

10.7~11.3

11.5~12.8

16.5~159

25.3~30.6

Cranium

parasphenoid
basioccipital
frontal
sphenotic
pterotic
lateral ethmoid
alisphenoid
prootic
epiotic
supraoccipital
parietal
exoccipital
opisthotic
nasal
basisphenoid
mesethmoid

Orbital region

lucrymal = preorbital
suborbital

Table 2. The developmental process of caudal skeleton, shoulder girdle and vertebrae of Hemibarbus longirostris

Days after hatching

0

3

6

12

25

40

Total length (mm)

8.08~8.14

8.59~8.69

10.7~11.3

11.5~12.8

16.5~159

25.3~30.6

Caudal skeleton

urostyle

hypural (1st~5th)
procurrent
parhypural

epural (1st~2th)
3rd

clavicle
Shoulder girdle ventral post clachle
dorsal post clavicle
coracoid
centrum
neural spine
hemal spine
Vertebra }nterhemal spine
interneural spine
abdominal vertebrae
caudal vertebrae
rib
njEE= AT mREAAE Atolof 2719] AFr]EE (epural) ArlEEol 712 E3ENeH, suEE2 371 (1, 2+3,
o] Z3tE AL, ZF RoE A=gn| 7|2 = vix|=gu] 57, 4+5)9 =2 getEA 2 ‘:‘HQ o] SAE U
TR =du] 10+ 11=21717} Z7}5t9 o0, SX=gujo= (Fig. 30).
A1 77+ (interneural spine), A= 0]e} v =ujo= &
7_7,'_ (mterhemal spine)©] &3}+= i th(Fig. 3B).
B3l & 4094 o= AA 25.3~30.6 mm (FF 279+ al ’g
374 mm, n=5)2 Astgon, FAZE 7|AEE (basis-
phenoid), FAHE (mesethmoid)o] B8HE|91aL, v 25E 179 Aok 238 A% BFA% 8.10mmd v FAHZ o
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Table 3. The developmental process of visceral skeleton of Hemibarbus longirostris

Days after hatching 0

3 6 12 25 40

Total length (mm)

8.08~8.14

859~8.69 10.7~113  11.5~128 165~159 253~30.6

premaxillary

Upper jaw maxillary

dentary
articular
angular

Lower jaw

epihyal
branchiostegal rays
ceratohyal
interhyal

hypohyal

Hyoid arch

Visceral skeleton

hyomandibular
sympletic
quadrate
endopterygoid
ectopterygoid
metapterygoid

Palate

preopercle
opercle
subopercle
interopercle

Oper cular

olF, 9ol& Fol HA =3 £3} F 3
8.64mm¢¥ W= MAFEL FANE, AAANE,
AotE, A& 5 25 AHol7ls 9E% she #4
7t $A- o2 ZIEQT 22 B RR| ol o] 7l HfF
A, Pseudogobio esocinus<= 3} & 54A| Ho A% 425 mm
d o FAHEY RAET otigel AZol 3= L (Oh,
2005), &117], Pungtungia herziv= 3t & 39% HAAZ
640mmY o FHZ, AF, AgotE, = Fol SFEHUL
™ (Lee, 2001), #4E1L7], Pseudopungtungia nigras= 3+ 3 3
A FHAF 6.74mmd o FAE, A4S, AE Fol =
3tE]7] AT (Lee, 2004).

FoAte 23} A FoiZo] WA dgstes v 2
A, 517, AE17 = 73 F 3~545E FAEY
o] Wigho] AYPH = AL E Hol o]52 FHz AW
of Hupxtel F3lzto] F7|Heh Agton), Aol 2
7t 279 o) FFE vA= AL AtrHTH

o2 B SAET ofF dEFAE, Odontobutis
interrupta®} Qo1 171 A o], Oncorhynchus keta= =2 2]
37} 23} o] Aof| AJZtE]o] B} Ao A=n|E A
st A7, @S A=gv] 712 9 oFF Fo] =38t
T (Myoung and Kim, 1993; Park et al., 2017). 5013} o]F
Ql Ul ELE, Luciogobius guttatus, "[IEEHE., Chaenogobius
laevis, FE85, Tridentiger trigonocephalus< F3}+ 230 &
A Z3P7} o] Ro|RA] ghgkar, Aol At o ofZ R

B st th(Kim and Han, 1989; Kim et al., 1992; Han et
al.,2018). FupAl= §3t A5 HE 249 o] AHIY,
53} o] Mo st dEFAE, Aojet 73 £ ZHo| U
stz U Y5, nEEYSE, FEYSE AloloA] Fmirke] g
FFE FEolT o7} 7] FAE T 9 dojnt ojRete
ApoldE Elot

Fopate] ofZ2 B3t & 3dA AAdtET} X Fo| I3ty
Q3, E317] (Lee, 2001)Q} ZE117] (Lee, 2004)= H3} & 3
A AAdeET AZo] E3lste] mprte] WgAl7] e T
stgict b A25ALE (Park er al., 2017), AR T o7 AA,
Coreoperca herzi, 2R 7] Coreoperca kawamebari ‘52 £3} 2]
SHE ofZo] I3tE7| Al&stgith(Han et al., 2017; Han et
al.,2018). o= £33} A% zpoj7} G 7h3l o2 o] AF 9]
EZ84 o] &9 ddo] =07 AeE woE 54
4 olfd dESA, AR, AA77t o2 RE WEehe AL
Axo7]0] =X LF W TE o] 79 RIRolE EA|FH= o]
59 AT ERael et DA Zol7t Qg AR B

7HEA =S uE AR 3}
= FH, Fupaks 73 4
THE, S E, LHE e
2005y M=, AHE, FHE e, A0E, 2¥E o=
F3p5t9 AL, B317] (Lee, 20012 FEI7] (Lee, 2004)= &)

B AAE AU, 2B, AEE, AT 208 B4y

L
puy
A

AEL offe 495 =
15

ol FISP] Aol A
Zetstgich. 2e 27 (Oh,



ok Zopabel AdiE UeE R FRe gAY 5317
of AE7 = FHZo] M =A EEste] AfolE EHAH
Rty E117), AEL| A et AdE dgd
A Aol o] EFTH ZAREE AAET] HsiAe AT
4 QB 5 ke A7 B o|RolHo} T o= Az
Hct.
ohE R vwgt Ay} oJojy} o7l MEA|, Phoxinus
oxycephalush 3l 5 1347 HHAF 6.82mmY o M=
A=, FHE AT, 7\4_14"% = ¢2= &35 %13 (Han
and Noh, 2001) Aoja} o] 79l FXA|, llisha elongatas Fwt4
& 502mmE o I, A, FHE AED, ATE <=
=3}=] 1tk (Han et al., 2000). =07} o]FQ F=4E (Han
etal.,2018)L H3} & 744 HHAA 444 mmY o HF, 2
AT 82 202 TSHAL DAL DAL,
Gasterosteus aculeatus aculeatus+= 53} T 1994 FA2A%
885 mm¥ o ME, A, YT, AHE, V=, AEE
&0 7 Z3l%]9ith(Han and Kim, 1989). 351} o] Fel &5
A, Leiognathus nuchalis= B4 200 mm¢ o =, &
=, AHE, AE, AREE, LH8E o2 Z3HE Ut (Myoung
and Kim, 1984). B3t BERIE2 35422 39 g4 o
T s, AT el AP, A, AGE, 2 9=
U S48 A== ol et AolE Uehilen, R x|of
I} o] 7o} Fo] TAYZY Aot ERTHE ofud EAS
Ut =A] 74 A7 B a8t
A&ZQ FRHET Y RES Bl T2 FEst= ol F
Agu| 7|z g7]E0] HA 238t AoE 4 H
S ®ol ste olfe B7I2ET Agn 7|29 &
o] £HHOE o]0l FYFEH o wat IEHEof Fo
£ e dth(Park et al., 2017).
FupRte] A2 97)E dE2 23} A FH 2 o] F o]
AN, FH3F & 6dA HHFAF 109 mmE W FAE F
Aoz YFo= AAF, olfiFole =0l 23st7] Al

r‘ru

_‘EL i

2

son, £3 ¥ 294 FFA4 122mmY o 5523
o] %Zo| ZojstEA 23t F 2597 BFAH 160 mme
A3E £ 35~36712 23} drHth Yot H5xE

< E3tt7] oldel 43S Bo=o] F3sH] ARSI,
BE3ZA n3E oz 2AYE] APHAoH, A2
o 27 degE AVle % } HA ekt

22 F2] (Oh, 2005y HFZo| Topyt R H7] Hef 4l
o] 3L, HF2H 2414 37t dREUA
174705, Buzt=0] E3tet7] A&t A3E e &
3 & 2974 BFAZ 167mmd B 397/4%ch E17] (Lee,
2000 HFZH AR Fo| Zo| Z3tetr] AFsHRaL, A5
=9 Z3vt ga w7 doll uFo] S| AABHR
A2 A ARTET =) F3pr) gaEH A H

al

Ot RERIO2] EHLE 219

= B3l 5 2794 HA4AA 10.8mmY w) 317 F T
7] (Lee, 2004)= E117] (Lee, 2001)4 1= 01 e
FA, H2F $= B3t & 78494 HFAA 17.5mmY
o) 397 ek, ALY HE2Em @7]|E He2 25X (Oh,
2005)¢} FASEA L, kAt HE2E Y F3} ol 4AFFT
5ol E3ste BHH E317] (Lee, 2001)9F HEIL7] (Lee,
2004)= HFEY 3ot AR, Bt=o] A 235t
of ZolE Hth &, Juiate] H2E o= B FAL AED
7)1Hoh A}, ;.__1_7]511} ol 784 ZolFE Hon,
bR}, R R R, =7 2717 fARE o S 9R
Hlou vl 9% 7hed 2717 7P &S o =3
7h gEEol A7l 9 A7HE HEZY IIAEE L 5 Y
Act.
=39 v ud 2H SE2UE (Han eral., 2018)2 &

AAZ=o] Z3s4 L, 44
o] WA E3 & n|E&
(Park et al., 2017)= &
A7 9 B0
T B33 v]FEo] I3ttt AT ol F
] |, Hyporhampus sajoriv E3Z1} A7Z=o] F A9
=3 ¥ EFE, 89T, 557],. 55 ¢o= I35 (Lee
et al.,2001), ZpALo] AE2E YL P2 AE5AM (Park er
al.,2017)&} fAFSEL L, 7 EFtutch HEA =7 24 b

S $F RS oRE Hl%‘H ER7UE 432 U

d

i)
o
ac)

Jj

o

!

F

2

v

e

Hu

ot

> 6

i _ILI

EiUIQ} HAA=
b= Al %%0}71 o|F e HA W
QutA o]tk (Johnson, 1984; Faustino

e e 54
ZF3}7] A|ZS= A 9|
and Power, 1999).
Fupate] A geke 2o} & 6UA) S welx =g
ulef 7127} wasty] AstAs, Bat 5 1294 wek R4
LEmof 7|27} AgolA F HFe ‘Q%o}ﬁt} =317
(Lee, 2001)&}+ ZHE317] (Lee, 2004)= £33} & 2744 Ha] R
Lajn] 71271 W olF SRt wdeie] ekt
Al71H o2 dhgo] AT FUT FdS itk TA =2
u7} & & YRl FE2%E (Han et al., 2018)2 7| =7}
SAlol WHSHRIL, ZA 7] (Han er al., 2018)= H A= 1]
712 W 53 Ax=n) 7127) deeit 4854
2] (Park ef al., 2017)= B5013} o 7ot vR7HA| 2 SA| =8
w7k F AR YrolA Qla, A2 A eue vz U ¥
AEA =2 ul ok SA = 2ju] 7] 27} wrekshs L BTk
Zlate 3 mEAryu|7 SAF o2 sty

4

s

&5 (Han er al., 2018)7 BEFA (Park er al., 2017)= &
ALgu)7} S0z drdsle] o2 oj2o] Ytz E
A& Back
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nALYuE A5t vEEE FuAY Fe Bi &
644 5709] stu|EZo] SIS, B3 & 129A+= 1A
9] Zstn|EZo] F3ston], B3l T 40UAE 1719 5}
2:—%—% ALl 2+ 3HA, 4+ 5HA7F A= AgstHEA 3741,
2+43,4+59 ZHOE o|FoFr}. &L R FEX ot} o F
9l EEH-E.’—X] (Oh, 2005), E117] (Lee, 2001) ¥ ZHE117] (Lee,
2004)9] 7% vl Zo Iy F 5709 stu|EZo] I3t
Ao] = o B AT ZHY Aol gigt A
ol glo] 718 A+7F ast.

A+Ad okt FAERA 2 F ] (Oh, 2005)¢ A=
HEZ E117](Lee, 2001)2F Z-E1L7] (Lee, 2004)9) 4= 9}*
3 Agu| W o] FAFSHA vep g mefRx]of

3} olfo] TAUD BYeIH FAT FHS AT 4 93
oholaat 2ne B TAFIY fABA FBE 9% 7]
FAwt slsln e, B8 022Ut ERn

o Ba1si) 919 BB Ak olfel ARl BAYY
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