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Morphological and Skeletal Development and Larvae and Juvenile of Sebastes koreanus (Pisces:
Scorpaenidae) by Jae Min Park, Jae Kwon Cho', Hyun Han> and Kyeong Ho Han** (Gyeongsangbuk-do Native Fish
Business Center, Uiseong 769-921, Korea; 'Southwest Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, Korea;
2Chonnam National University, Department of Aqualife Science, Yeosu 550-749, Korea)

ABSTRACT

The morphological and skeletal development and larvae and juvenile of Sebastes

koreanus were studied. The Sebastes koreanus were caught at Yeosu-si, Jeolla-namdo from March in
2014. Larvae beared at water temperature of 13.5~15.5°C (mean 14.5+0.1°C). The just beared larvae
were 6.38~ 6.43 mm (mean 6.40+0.02 mm, n=5) in total length and their mouth and anus were already
opened. They began to eat rotifer and transformed to postlarva stage. 5 days after bearing postlarvae
was measured 6.45~ 6.49 mm (mean 6.47 +=0.02 mm) in total length. 15 days after bearing postlarvae
was measured 6.55~ 6.72 mm (mean 6.64 +0.08 mm) in total length. 60 days after bearing juvenile was
measured 15.5~20.0 mm (mean 17.7 +£2.25 mm) in total length with dorsal fin rays X IV-12~13; anal

fin rays lll-7; caudal fin rays 16.
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M =

°FE-2 7 (Scorpaenidae) o] = el ok A o] FAFEE F
o] B, 7] ApeJA7]e FelE FE3F7] ofel9m, Aby
Hor FQ3F Fo] @e oz Ad#A ok (Kim ef al.,
1993). A M|A] 564 400%-0] A i, fjell= 194
43%e] Rx3E Aoz Hude] glom, as) £t (Seb-
astes koreanus)-2 24 o] 2 (Scorpaeniformes) oFE-2}z}o]
%31 o] 2 el Asligtel A{AgkH(NFRDI, 2004;
71 =, 2005).

FEHI offell dF v AF=E £ S inermis®
AT AW Aok (o]} 7, 1992), R-3kate] el (Kim
and Han, 1993), A%< (Kim ef al., 1993), &2} S. thomp-
soniz} W& S. pachycephalus®] Ao] etk (Han et al.,
1996), 23] &2 S. schlegelii®] FBAA e A3 AF (A3}
o], 1991), 7] &A}(Kim and Han, 1991) 2 z}x]o] &7
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)

2 5.2012) o] AHAL, 9] AR HEHk

2h=2.9] x7|A) & A} (Kendall and Lenarz, 1986), JEA} =
18-2te] %7]A 3} (Nagasawa and Kobayashi, 1995), S.
bastes rastrelliger®] Z}x]o] A3} (Laidig and Sakuma, 1998),
S. saxiocola®] A}=]o] A7} (Laidig and Sakuma, 1996), oF&-
g3} o] 72| 2px|o] Wk (Moser, 1974), 23] B2 x}X]o]
(Hoshiai, 1977), 23] &2t zto]o] FZAW (Omori et al.,
1996), Z&-2 S. minore] A}*]o] (Nagasawa, 1993) 3! oF&-
2t} o] F 3%2] zpx|e] ¥ (Richardson and Laroche, 1979)
Fo] 430905},

2o 2ot 9 weke sehte ol fpalelAl A
Aol we olEew R AT a¥} A3 st
3 3lel AEE kA AAEE Jide] Q3o (NFRDI,
2007). sl £2te] o8] A7 ALH=E A 9l FE
ot} ol el AZAZIE ALeln] B Aoz o))
Al719} AFZA 7] 7F AR Aol A A4 <] dEef] 23]
AAgko] ZFAasta ¢S ez B3 9Joh(Kim and Lee,
1994; NFRDI, 2004). o}2}A] 2 dFol| A= AMS-E 53 3}

HES ofm|e] AEAZ]E Wl ApA| o] FEpEEE 24}

g

|

Z
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Fig. 1. Lateral view of Sebastes koreanus. Scale bar=1.0 cm.
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Ao AF8-E ofu] (Fig. &= 2014 39 A oA5A] F
W gellM Aoz oIt A SubE] (HA 135~
155(:m, HHF 14.0+0.5cm)= /‘“'54’:4_1 v & Zglz=

2] 2 (Polypropylene, PP) 2] 2 2] 1t 43342 (50 x 100 x 100
cmyel g5l §rlos A}ﬂmu}. Ao A%
ez AR S o] fsle] 13.5~15.5°C(FF 145+£1.0°C)
Helz 8xAAH FU3, 98 32.5~33.5psu (HF 33.0
+0.5psu) WA=

ofnl Walsz el APzt W B0 x 30 X
1Sem& ATl es3len], AAAEE Frakich
A2 Aol Ao A% A4 S2dehe mL

o 100~200 cell S T-Fate] B wlE7]2 slolon, Ba} &=
2°‘1ZH—,—E1 7154y 2 €] (Brachionus rotundiformis)Z mL
T 3~5AAZE FAE =S T8

B3}l = 0o A HE= oLEﬂu]o}ﬁ mLEk 5~ 10704 =7
st B3 = 3094 e =) &AL= (Love larva, Japan)S
s 2asRon, foaow g aich

3
p

2. RR0f T W BHYY

A o] o] 2R eutds FaAsEy] 9s)] B3} 2 FIE
1w} 5ule]A 2] F ste] wlE Al (MS-222, Tricaine metha-
ne sulfonate: Sandoz)2 w}FA|Z1 3 A4 ¥ w]7 (Nikon JP

SMZ800)3}ell Al THa = Aol S sk, W0l
(Nikon JP V-12B)Z o]£3}o] o]A|e] 7} X2]= 0.01 mm7}
A FA s AA] o] o] A= Kendall (1984)] o}e}
T3kl

27 gepade A7) 99 AAD AAolE 10% %
Az =2 3435193, Walker and Kimmel (2006)2] o] %
Al s Gl em, o] KOH 0.1%2} Glycerol
S0%e] HEsle] AAAAE o %, B W 2AAE 3
At ZAe] 7k 39 54 Kim and Han (1991)e]] @5iet.

2 =

ARR|Of <l FRELE

Az A 3o AM7)xle] AR 6.38~6.43 mm (T 6.40

F

+0.02mm, n=5)2 3} FFo] g7 9, olleEe ¢
vt Ager, IR By 48 Audn mE A

M

HulEs oz Hel QUi A3 %l Y7 B
oo FAAazrt AAEe] gl ow, o] A7]e] S 91A]
B FZEele 453%% AFekH} el $xs1edc} (Fig.
2A).

AFE F 594 F7|Abol= AR} 6.45~6.49 mm (- 6.47
+0.02mm)2 I3 B F5Ega AN Z &
ol Foll = 270 8] Fo] FAHNH. me|A| ejn]= L&
Befo g E3bslodar, 12709 £7)7F A=) AlEskH-
FANAZE w3 &3 9F 9 5 e AAEN L,
AR =Hulol| £7)7} PAH 7] AJREH. o] A17]9] S
o] $1A= BAH ol¢] 47.0%% ) (Fig. 2B).

Az B 1294 F7)Ake= AR 6.55~6.72 mm (T
6.64+0.08 mm)Z HMecto] 45° 2 3o 3, me] x| =7



Fig. 2. The larvae and juvenile development of Sebastes koreanus.
A: 6.40 mm in total length (TL) just beared larvae; B: 6.50 mm in TL,
5 days after bearing; C: 6.57 mm in TL, 12 days after bearing; D: 7.16
mm in TL, 20 days after bearing. Scale bars=1.0 mm.

n) 271 15702 Z7)eiglon, oprhu] 4% A 25}
FArelgel s 5427} s} (Fig. 20).

AR F 2094 3Rt A 6.56~7.77 mm (S
7.16+049mm)E 2E X =Fu|d Z7|7} JAFEYI, 5
A ejn)e) 7] 4 O, A =B w87, 7R ]
127) W4T, me) A mejnl i 84+8=167] HAH
w3} 293 9% PAW AN moe) SAsE
W7 RAEslT, we A=y 5 SR 679
A 237} RAF. ophu] F4%) QA el 67)
o WA mo} ST AT N Fo] A
H5leh o] A1719] B AL BAole] 503%2 AFF
ol 9| =8l (Fig. 2D).

e Lol

o2 AX|olo HEHet AU 3

Fig. 3. The larvae and juvenile development of Sebastes koreanus. E:
8.46 mm in TL, 31 days after bearing; F: 11.2mm in TL, 38 days after
bearing; G: 14.5 mm in TL, 45 days after bearing; H: 17.7 mm in TL,
60 days after bearing. Scale bars=1.0 mm.

A F 3194 F7]Abe= A4 8.09~8.84 mm (F
8.46+0.31mm)2 oz A= ul 5, ul, xejx| =z
vz ghds] EelE sl 74 A=) £7] a5 $A=F
A7E 142 Sk AL, A meul = 1072 S71skel e
o, kA = n e 16702 Z7kskan) w7 A e 4
2xE 2N, BF 7R AFES ue $4L20)
AAEQom, TR F5 FAelE 2 =] An
27} A%+ 31t (Fig. 3B).

A2 F 38UA F7)Alel= AR 10.7~11.8 mm (7
1124045 mm)2 A =ujo] F27} FAHYL F=
e 1AL A =n)e] 52 5= 202 7RI,
Aazs 230 %3 55 o el WA AFs
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Fig. 4. Development stage of larvae and juvenile of skeleton in
Sebastes koreanus. A: Just beared larvae, 6.40 mm in total length (TL);
B: Postlarvae, 5 days after bearing, 6.50 mm in TL; C: Postlarvae, 12
days after bearing, 6.57 mm in TL. ar, articular; as, alisphenoid; an,
angular; bo, basioccipital; br, branchiostegal; ch, ceratohyal; cl, clav-
icle; d, dentary; ec, ectopterygoid; eh, epihyal; et, epiotic; f, frontal;
gh, glossohyal; hm, hyomandibular; hs, hemal spine; hy, hypural; ih,
interhyal; mx, maxillary; n, nasal; ns, neural spine; nc, notochord; op,
opercle; pa, parietal; ph, parhypural; ps, parasphenoid; pcl, postclav-
icle; po, preopercle; pmx, premaxillary; sob, suborbital; soc, supraoc-
cipital; sop, subopercle (Shown in Table 1, 2). Scale bars=1.0 mm.

9o} (Fig. 3F).

AbE & 4597 A= AR 12.1~15.5mm (FF 145+
1.56 mm)2 SX|r=gu|e] Fx $£= 1402 A=Y,
dzx 1202 7k A =Erle 52 30, Az 7
M2 F7RIE A, 7tsA=gels 1772 S48k 4
¥ w7 AR AR 9 FodRel FAAE I, AN
Zolli= 5709 Fo] FAFAH. o] Al7|ddl= 2 AL =
= MAE 33 2A e A -] dolwta, ofH
Elo] A Fol| = o]o] FAH ] UK o] A7]¢] E
A FHel0] 46.9% =2 AFt oz RE SFEe X3
(Fig. 3G).

A2 E 60YH Xo]= A 15.5~20.0mm (FHF 17.7+
225mm)2 FA=Hu|] A= T oA SiA =
EAR AL, 7hEA =2in] 9] Aol kA $1A]5Hs] o,
of7tu] TRl 370 EFH7F FAHAS AN A
g Z2Ag w9l ar, A2 kA o] ylA AbE] slslem, &

ol 409 7tz E7571 FA = Ao (Fig. 3H).

Fig. 5. Development stage of larvae and juvenile of skeleton in
Sebastes koreanus. D: Postlarvae, 38 days after bearing, 11.2 mm in
TL; E: Juvenile, 45 days after bearing, 14.5 mm in TL; F: Juvenile,
60 days after bearing, 17.7 mm in TL. a, actinost; co, coracoid; ed,
endopterygoid; ep, epural; em, ethmoid; exo, exoccipital; hh, hypohyal;
ihs, interhemal spine; iop, interopercle; ins, interneural spine; ost,
opisthotic; pel, pelvic girdle; pf, prefrontal; pob, preobital; pp, para-
pophysis; pte, pterygoid; pt, pterotic; q, quadrate; 1, rib; sc, scapula;
sy, symplectic; us, urostyle; v, vomer (Shown in Table 1, 2). Scale
bars=1.0 mm.

2. XHx/0f S

Ml

(Figs. 4, 5). AF& A $2] 7|72t AR 6.40mm=E F7)
& FATE A=( supraoccipital), A}o]
= (epiotic), 7]*] ZFZ (basioccipital) 2 A3 2] ¥ (paras-
phenoid)e] Z3}3}3ic}. A7) Hell= A A7) 2 (preopercle) o]
Fsjehelm, Be ARk okze Holsh BAste] 9ol
= K AP (premaxillary) $]Zol] FAF;E (maxillary)3} o}
#Efoll A Z(dentary)o] Z33lsieh. 22 Hele FHZE
(articular)o] 137, AFHo|Ex= ZHAF (ceratohyal), A=
(epihyal) ¥ 37§2] A %Z (branchiostegal rays)o] Z3}5}%]
o}, A el #F (clavicle)Z 4 F (postclavicle)o] F
3189l az, 2 FF (vertebrae) 5 H5-Fell= 10~12742] Al
73 = (neural spine)@} H|FFoll = 12~1570¢] A173= % 10
~157)¢] &= (hemal spine)o] Z2}5}3 T} (Fig. 4A).
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Table 1. The developmental process of cranium, shoulder girdle and caudal skeleton of Sebastes koreanus

Days after bearing 0

12 20 25 38 45 50 60

parasphenoid

frontal

supraoccipital

epiotic

basioccipital
parietal
alisphenoid
nasal
suborbital
exoccipital
preobital
pterotic
opisthotic
prefrontal
ethmoid
vomer

Cranium

clavicle

postclavicle
scapula
coracoid
pelvic girdle
actinost

Shoulder girdle

hypural 1~4th
Sth

parhypural

urostyle

epural 1~2th
3rd

Caudal skeleton

F (parietal)Z} <] AdZ (alisphenoid) o] F3}3}d 3z, A7) 3ol
£ FANE (opercle)o] =3}aigint. F7RFolE Aot=
(hyomandibular), £] AN (ectopterygoid) o] =3}s}9]ar, A
Hol|= <l AdF(glossohyal) @ 7FA F (interhyal) o] Z3}5}
Aot v)Z3ell = 47)9] )% (hypural bone)Z} 17]12] &
&}w]| S (parhypural bone) o] FAlol =3}3}iet (Fig. 4B).
AFE 127 F7)AtelE AR 6.5TmmE T F o F
FZ (exoccipital) o] =33} 37, 918} (suborbital)Z} 71
2] 7ZbF (angular) ] Z3}etg] o, Aj7RR-e] AN ZFL 3
el el ﬁﬂﬂ‘”‘:} FANZ otefloll = 3HA 7 E(subop-
ercle)e] F3}3}d 1, 2 FFol = 10712 EFF3 16749
n|FFe] %i‘r?fP‘RiU}(Flg 40).
AFZE 3894 717t = A 11.2mmE T FllE 7]
A FFF 9ol ¢ o|Z(pterotic)Zt W]F (nasal) B A=
(preobital) o] Z3}s}gd a1, A7) Fell= 7FA 7l = (interopercle)
o] F3}stdet. TN Rl Wl 9| (endopterygoid) o] =3}
3lgdeh. A Roll = 77t (scapula) @ 23] F (coracoid) ©]
F3}shela, arue wAmee)E ARS8
girdle bone)e] F3}3lolct. HFF F 479 =
pophysis)7} 3=l 3z, 257 2] /\1747P—4(1nterneural spine)
7} 8712] & :#7+= (interhemal spine)o] A= o) v F3

2 (pelvic

=7] (para-

oAl 3t EFe] SE 718 AL, v 5824 (urostyle) o]
F2let Z3ketslom, FAlel 2709 4
o] 33l (Fig. SD).

AFZ 454 Aol AR 145mmzE FHF F FelF
(opisthotic) o] =3}3}od 3L, F7H el /A= (pterygoid) o] =
setsict. dgells 8= (hypohyal) o] =33}l A=
Fo] 672 Fketet. Ad Fell= 4702] A= (actinost)
o] FFBIA T, AFFell = 2] SZ(rib)e] Z3}sth

| FHE A EFe] MR FUkE L, 57 se S
3R7F X3 oM, YA 2ie FHAHEAM Z3}sleict
(Fig. SE).

AFE 6094 Ao AR 17.7mmE FIHF Gl A
= (prefrontal), AFZ (ethmoid) B! A& (vomer)e] Z3}3}9ict
FAFoll = W (quadrate) #4143 (symplectic) o] 23}

9t} (Fig. 5F).

1) 2 (epural bone)
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Table 2. The developmental process of visceral and vertebrae skeleton of Sebastes koreanus

Days after bearing

5 12 20 25 38 45 50 60

Upper jaw premaxillary

maxillary

dentary
articular

Lower jaw
angular

ceratohyal

epihyal

branchiostegal
glossohyal
interhyal
hypohyal

Hyoid arch

Visceral skeleton

hyomandibular
ectopterygoid
endopterygoid
pterygoid
symplectic
quadrate

Palate

preopercle
opercle
subopercle
interopercle

Opercular

notochord

neural spine

hemal spine
parapophysis
interneural spine
interhemal spine
rib

Vertebrae

Table 3. Comparison chracters of the eggs and beared larvae characters in the species Scorpaenidae

Newly beared

Species Egg size (mm)

Time of bearing

Larvae myotomes Reference

larvae (mm) (*WT)
Sebastes koreanus 6.41 24 Present study
S. hubbsi 4.40 Shojima, 1958
. . 53 hrs .
S. inermis 1.20~1.35 3.15 (12.3°C) 20~21 Kim and Han, 1993
S. thompsoni 1.30 3.07 26~27 Han et al., 1996
S. thompsoni 4.30 Nagasawa and Kobayashi, 1995
S. pachycephalus 1.45 4.99 26~27 Han et al., 1996
676 hrs
S. oblongus 1.62 5.53 (13.6°C) 26 Byun, 1994
S. minor 4.75 Nagasawa, 1993
S. dlli 5.10 Kendall and Lenarz, 1986
S. saxicola 4.70 Laidig and Sakuma, 1996
S. rastrelliger 4.60 Laidig and Sakuma, 1998
.. 134 hrs .
S. schlegelii 1.20~1.50 5.52 (16.7°C) 26~28 Kim and Han, 1991
S. schlegelii 6.72 Hoshiai, 1977
*WT: Water temperature
o %8t} et ok ofEeT o)fal vl Hypodytes -, 2005).

rubripinnis, 2+719| Inimicus japonicus @ 2227} Scorpae-
na miostoma 52 AshE 3= A o] F=2 22 o &3}

Aat Aol A z}e]S ®¢le}(Kim and Han, 1993; 7

gl E=e] AREAI7] e 2 Al AdaES f =
A3k 396 AT AL FAT S ek HE P
3} o] &9} AFEA|7)E v)wd] B %3)E-2H(Kim and Han,

Lo
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Table 4. The number of stem with every part of fin which is related to development of Sebastes koreanus
Days after bearing
Fins types
0 5 12 20 31 38 45 60
pectoral fin 0 0 0 12 16 16 17 17
dorsal fin 0 0 0 9 XI+12~13 X1+12~13 XIV+12~13 XIV+12~13
anal fin 0 0 0 8 8 I, 7 11, 7 1L, 7
caudal fin 0 12 15 16 16 16 16 16
Table 5. Comparison of larvae melanophore distribution in Scorpaenidae fishes (present: +; absent: —)
Melanophore distribution
Species
Just beared Parietal Rectum Occipital Caudal Ventr.al Lateral
larvae (mm) abdominal
Sebastes koreanus (Present syudy) 6.41 + - - - -
Sebastes hubbsi (Shojima, 1958) 4.40 - - - - - +
S. inermis (Kim and Han, 1993) 3.15 + + + + - -
S. thompsoni (Han et al., 1996) 3.07 + + - - - -
S. pachycephalus (Han et al., 1996) 4.99 - + + + + -
S. oblongus (Byun, 1994) 5.53 + + + + + +
S. schlegelii (Kim and Han, 1991) 5.52 + + - + - -
1991)3 o] () 5, 1997)%= 390) AVZsted Fahuets AR 2 AA9 0T Foe] T =3} w) = PRl
AlZ17} vlsEkd o, B2 (Kim er al., 1993) 192 AFHEA] Fx3}oic}. 34 B2 (Fujita, 1958; Byun 1994)-2 ‘\‘L‘-"]' 4
717} s e} 2ol Hgieh W R A5 b 320 SRl v)ne) 3
A A5 Apelo] AAE wlwdt A3 sef el Wt Hiol 9138kl 2, 23] &% (Kim and Han, 1991)2] §-2}3}
6.41+0.02 mm9gl 31, &2 Sebastes hubbsi (Shojima, o= 43 &I FAR njXEe)l T wl o ul] Zo]| By
1958) A&+ 4.40 mm, 22+ (Kim and Han, 1993) 1A} 3.15 mm, &g o, B-E-2k(Han et al., 1996)2 —,—731‘%2} 212+ 9l u)
B2k (Han et al., 1996) AA} 3.07 mm, 7§ £ (Han et al., X Zolol| Bxsleltt 722 (Han ef al., 1996)2 FAJX
1996) 217 4.99 mm, 24 E-2F (Byun, 1994) 2174 5.53 mm, ReA =] $1% 8l HAel] Rxste] Fulo} zelE B
A2l E-E2(Nagasawa and Kobayashi, 1995) A=} 4.30 9} (Table 5).

mm, Z2-2 (Nagasawa, 1993) A A} 4.75 mm, 3] 22} (Kim
and Han, 1991) A} 5.52 mm, S. dili (Kendall and Lenarz,
1986) A 5.10 mm, S. saxicola (Laidig and Sakuma, 1996)
A 470 mm, S. rastrelliger (Laidig and Sakuma, 1998) 2}
4.60 mmy o= Zglovy dRAL 23] E-S} (Hoshiai, 1977)
A} 6.72 mmEo= 29k

NE AT Aole] 2 4% wlwsl wdl el uete 2
N9, E=H(Kim and Han, 1993) 20 ~217] Bol= E;%P
B2 (Han et al., 1996)-2 33} & 17~20Y0] 26~277),
7\ &2} (Han et al., 1996) 26 ~277Y, 3422 (Byun, 1994) 26
7, 3] &2} (Kim and Han, 1991) 26~287] o= Aot
(Table 3).

sazze) YAzt e 3 AAE AR} A8l ol 72
EA3= ¥ F23F A2 o] 8%} (Kim and Han, 1991;
Kim and Han, 1993). 33| &3] Ab&Ate]s 433t $]%
S~ 110 WA mof SA4zst ARH AT, 2%
2} (Shojima, 1958)2 A|=2] ™| Fzxe] glon, Bt
(Kim and Han, 1993)2- \}27}x] mofe] S A7) T EH

e E=te] 7 B9 Argu £7] 5 2ARE A5
(Table 4) SA =31 =z 147], A= 12~ 137}, 7}&A] =2
"l Az 1670, SA =] = 374, 4=7} i = Kim and
Lee (1994)2] A+ AF}el|A] A =Bu] Az =7} 5~67)
ol Azt vlwetd S of 2helE BN, 7|25t 2 49

23} faksle] E2ke] A48 4 glon} AHERjels] =7)

B4 _0',]5(]7]_ 2= oA 2 JFo A" A
f;goq_g -2 22} (Shojima, 1958) e} s Eetoz nx 7

o] e}t 74_1 PRIl

22} (Kim and Han, 1993), 3482t
1994), 23] &2} (Kim and Han, 1991), 222} (Han et al., 1996)
9 7§ &<} (Han et al., 1996)2 n|¥-3o}k ¥ & 23} v =
st 9% ST R} T oM &
o] o]e]-9}(Sasaki, 1974) el Bo] AlZAfol: Azl
Azl 9k Wi moke] FAaErL A= ke Pl
B F9e TRl Lol Aew xgy_}%,;}

(Fujita, 1958; Byun,
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o)l AT, AL Hel4H 5} BT AZEE ol
218 29loz ®QlYh

Fhel 34 F PR BAL A sUARE Aot
9 otE oz FI) Al EH, AME 60 ell= W
T3 Q4To] A THEA FARS] o] A
o}. 23] 22} (Kim and Han, 1991), 21 o] (7] %, 1997), 34
B2 5, 2012) W Ao Lateolabrax maculates (7F 5,
2012)2] AR FAAME HANNZF FANZo] FAlel =3}
AN el B> AbE A5 AN Fe] F3EE § AL S
Aol FAANZe] F3e= AolA o e Bt
Hze) e Ar\ape] A ololArd] Hauet
-2} (Kim and Han, 1993), %3] £-2}(Kim and Han, 1991)
2ol (7 5. 1997) 53} vl w3zl v
goz Fa} NAAY, 332 Fa) e A
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