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Ecology of Sand Shrimp, Crangon affinis in
the Nakdong River Estuary, Korea*

Sung Yun HONG and Chul Woong OH
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Pusan 608-737, Korea

Ecology of Crangon affinis was studied in the Nakdong River Estuary from June 1988

to May 1989.

The growth rate of female was similar to that of male. Size differences, however, were
apparent between female and male. Sex ratio varies with season. The major spawning

season was from June 1988 to May 1989 except for November 1988. The number of eggs

of the largest ovigerous female (35.55mm TL)

was over 4,000, while that of the

smallest ovigerous female (15.05mm TL) more than 120. The mean number of eggs was
1778. The size of winter eggs is larger than that of the summer eggs. The mean
percentage of egg loss from brooding to hatching was 29.06%. The rate of egg loss
decreases with increasing age. Major component of food organisms includes mysids and

polycheates.
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A - (Crangon affinis) € F2 ZM 280 7
& Ao} Wi, Hivte] Fe uitie] A%
ot olFe AFFHA £EX= FI, d8, P 2
g, 53, AEE FAd EEIH(Kim, 1977;
Yokoya, 1930; Miyake, 1961; Holthuis and Sakai,
1970).

Rkt s gnetdy A JEHE A236E

93572 ATAYNA AFAH¢E Uy FET
F9 71 R 78 F shdeln, s XY Yol
A9 F8 TRttt AFAEE AMAY o
25, ofuid A, AR/, 2F ¥ BAE 5&
F8a HolZ Holsta gloH, o5 FAot 4
A P2 G5 qTH9 FFoly L A
F8 Hol7t dh(Kim, 1987). o}& 3 AFA$LE
FEANSZA GAolNEd o8 tFes ojFH

(Contribution No. 236 of Institute of Marine Sciences,

National Fisheries University of Pusan). B |7& 1988 2 &A ¢ e d 72NN (A-FFRHA)

oA stel sHHAL.
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2} -4 (Genus Crangon) 9 A& 37 A9
Ao oldle) HHA 842 FRAHT glth ¢
male A7 gutzo 2 ¥ Fo BE HuAHQ
Ae), A L 4y dTE FHLEY o] Foy
t}. Crangon affinise A3 L4339 4R34,
g} Az mofd mE wATA e ¥ g A5
d7ke] FERA ST dT7HAS(Natsukari and
Iwasaki, 1987). Crangon vulgaris®] 3% 32l 4
W, 23k AFS #F WS 9T AAE A7)
H% (Lloyd and Yonge, 1947) ¥ 4¢] o5 (Tiews,
1963) 8] A7t IS H2 2 o] FolH oW, Crangon
crangon®] 7S-ol= A4 AE3F 3l (Boddeke,
1966), 53] ¥4 A Gl Q8 AT 2719
¥ % (Henderson and Holmes, 1987), A& *3} <
& 99 Zvlel dg A7 (Boddeke, 1982) B 7}
AT #2718 M5 (Redant, 1980; Tiews, 1978)%}
A-H ol% ¥ (Boddeke, 1975, 1976, 1978)9]
@7 77}t o] AR, Crangon septemspinosa)
3% MAT2 4% (Price, 1962; Wilcox and Jeffe-
ries, 1973), 91 HEE £4 R $& - g W

E Ay} AAE =719 et #F A7 (Wil-
cox, 1972; Price, 1962)7F o] FoH ).

3572 3 AHAe Ad 1083% AER 3, 3
FA AAFY BHeoz ez AFHY fe
o 538 %993 A7F(Choe and Park, 1986), A
el Al AT(Doornbos, 1983, 1984) ¥ AEY I+
(Kim, 1982, 1987; ISWACO, 1983)7} ol &1}
a8 AF7AA 357 T AN AFAH¢
o] HoldfHd Fa4 E g} FoezAg
Fhgol= BT o] Fo] Ui HEYH AT
e A9 AR

B AFAo #3 a7 EFL AT A
24, A4, TEE L AA Y 43, T35, @9
a7z, ¢ g8, A7 £ 2@ NxE, 9 4
£E 4 T 54 AFA5-9 N2 AEEY
24EE odste o Sdth

R

AN $-(Cragon affinis)e) AFDL FE72 37
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(Geix et A Ao AAHANA 28 AJAY
o2 1988 6¥H-E 19899 59714 128t €41
39 PG GF(Fig. D. 289 38 v &
10mmol® AWEEE %F 1xEZ 10~15870 &
ped= 8

AJE NEE A FA BAAAA FHz=T
7% S0 AT dFHE §A WA &
& subsampling® ¥ AFAL-E Adsto dF
o ALg3lgch AAY MAe 34 (carapace le-
ngth: CL), %% (total length: TL), ¥} Z°](telson
length: TEL), G397t $ X% 2] (egg pad length:
EPL)E 3% @v]7 3dtollA MicrometerE ©]-8-3}
o 001mm FEHA ER3HG(Fig 2). AF ¥l
T EXe AR 100mm BALE AAS BT
HEL2 FASHT

Alsex) 2 Feld A EQo o8 An| Aol A
TG AFe) < 18.00mm )3 AAE W
Ao wEsz st A4 Fdo] ojH Y] Wil
uAde MAE ERst TEse dE 434
AA 4R g 23F ¢ 9] AEEZ e
ek,

e g A3 AF X 43 739
2 20~3070A8 AEste] Z SAeA AHNE=R
&g 25 2Edd I FAA F 10% B=E &
A&l & 5 A3 oW ETFE X
a5 4R BAd A e ¢ 2 A
stk AFE d FAA AAT 1009 & F
A2 A8t 37 (egg diameter) 8] F3FE &
A3Ach TET GRS X@ AATY 4F
FAE Totstr] s Gz A Zolg A
Z3ath TRALE 9 F2H AL 52 ¥
APA YA A&ARe SA3 Wear(1974) 9
AAQ D=20437(T+36) 2302 A s,

2EE e duFselA dfdez A
ofefsl Z& A @A T wet 5EA(I~V)
2 rglen, ol A oA smm ARFAHT LA
s@Alof bz} Zhzt Eelste] d2] FF (mean) T
9] (range) & H71eAth 4o A4 H N A 9
<o) @28 (percentage of egg loss) ¥ A &<
P gdFge o] Ao 2AY Adstgo

197: ¢ 78, d¥e Fd; 0194 ¢
HUY, FARTE GBT FRY; WEA: H49
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Fig. 1. Map showing the sampling station in the Nakdong River Estuary.

Fig. 2. Schematic iflustration showing the measure-
ment parts in the female of Crangon affinis.
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(p < 0001, A&(12~1€) B F@~59)le £
Aol +FHo 2 VeI H(p < 0.00D). RFA L9
el AAAe AFe] AR wE FRel WA
wolA A Erh(Fig. 8).

ZAFE AL 1192 Agsne A9 dF &
H3txn glo, 3% 43l &8 Yixx YE2
2433 e BdEn Jok(Fig 4. 68 E
@gol Fhsm 79 o|Fo) Fr87t 108 ©)
Foe Zasly 11€9de EEE AA @l
= gtk 19 ol ¥ XL FUEe T @A
2 A3 718 A& 953 UH(Fig. 4, 8).
993} 488 XE@E0) 50% OlFLEN F TT/
71ge Ae BHoFgich

EAF 45lL 1198 AL ZE oM 28
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ston Hx ARol AYE 692 EF AP B
e 2045~3695mm At L Fols i 1500~
3L00mm=z A9 {AE A HWHE BHAF
g6, 7, 82)7 7129, 108)L vims & o,
18] 23 HGo] S8t Xd & 719 o
o] AU 2534 & A2 o|PHAWA 5
Y7tA) A&d) 2 ETE L g€ 1505
mmel 3, Hd) T AFLE 499 46.95mm=2 e
Bk 2 A4 We 495 6l A1 A
o3 EF AR Wl NA, AEd= ks
A e

AF A9 E@d(fecundity) © A, HA @A
2 AAde] e g HIAE 23w Qg dHs}
A dol(EPL)e Y¥tdoz A FA(4th
pereiopod) 9| A} 4 & -] (4th pleopod) A}o) Tt
(Fig. 2). T2 A9 IdFE 64(GE) CL
o] 4.05mm(=TL, 20.70mm) o A 123712 HiHo
o, 128 (AL) 4 CLe) 7.95mm(=TL, 35.55mm) |
A 4,0887M2 4ol 1848 S3A & A9
By EFEE 1,778(123~4,088, SD: 1,048)7HZ2
Vet AEolA AR ol EHA A Gl
02 @37l 9% Zol(EPL) 2 F7le wat ¥
47 FotdEe AE 29FAH(Fig 5). A3
EFF(EN)S F@EA L EN=28794+334
(CL)*(r=0.89, n=11D 2 Y% }H(Fig. 6). ol R&
gzo] Ze e £71 (CLH dx @A
dohe AL Bo FQc
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Fig. 3. Monthly variation of sex ratio of Crangon affinis.
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Fig. 4. Annual cycle in the mean proportion of female
carrying eggs in Crangon affinis.
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g. 5. Relationship between total length (TL) and

egg pad length (EPL) and percentages of egg
loss in Crangon affinis.
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Z27) BAGe) FAang AVNEEFg NE
BH, dE(6ERE)ANA 7ER 248 4L I7]
7t AR AARAM Ag@2~12)d9 H1 =274 o)
232 BG~-19)AHAE 4P FHERS A
< 349 & =719 B HE 3o

&9} & (rate of egg loss) S 21~25mm A G
TAANAM 74F zlew FHFel Frrge] weEld 4
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BRI Aod BESte AFN-$(Crangon affinis) ] L£HEER T

A #aste 4Ee vl o (Table 1, Fig 5). €
o B 48 A TAVIT B 2906% ATh
w27t 913 dols) AAY FRFAE EPL=

0.8707+0.5630TL (r=0.95, n=144) 4 H(Fig. 5).

A F7tel vt ¢t YAF Hole FHst
Fa, vhdel 3 488 7AFHA

eEdFe 289 7 XEVIY AFA ¥
aEe BE ZU|2 Aste Brisk] oEfdh 1
dg 3 vebd AAFAA Ha AFL 4449
10.75mmBoH, Hf AFL 2 2ol 47.00mm=
delst, Jol E3Ee AFe g 18.00mm
TLE& A3 st

7}9] (recruitment) & 2E AZE ZIA oyt
k. M EE HA AFe 484 TLo) 10.20mm(=
CL, 2.10mm) Qo™, W A4 54 TLo] 18.60
mm{(=CL, 4.05mm) A}

600
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3
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EN-287.94+3.34(CL)" (1=0.67)
4000 =108
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o
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Relationship between carapace length (CL)
and number of eggs (EN) in Crangon affinis.

Fig. 6.
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Fig. 7. Range and mean variation of egg size in early developmental stage—I in Crangon affinis.

AAE BEY AARSE ol &3 FEE
100mm=Z 8t} A E Ged AP = 22X A
£79 AF2AF 9t 689 1505~28.00mml
A 799 1515~2500mm= ol A 8, 9, 1047}
e 2 dastgle] A&dEH(Fig 8). AL (11~29)
de Fgel Aoz Frlstd & B(G3~5
7AA ALEt 4L 2AH eI E A
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Yz 22X glolA A #4138 AsE BAFY
Ak, Aol AP wek dHe Ed4rt AR
BolAA A7 30.75mm ol ot BF g3l
o H4 A%e 138 B3 23 AL 4€d9
1355mm, A AZL 59 30.75mm=E FENL L
o, ¢Ae A Ha AL 98 14.70mm, HA
AZde 490 47.00mmH Tk
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Table 1. Egg loss, range and mean of the number of eggs of Crangon affinis based on developmental stages of

eggs.

Total length

group(mm)

21~25mm 26~30mm 31~35mm 36~40mm 41~A45mm

Egg
stages .
I Number 14 14 15 23 9

Mean 575.07 1,135.43 1,759.53 2,773.39 2,638.00

Range 420~834 491~1,584 684~2,878 1,827~4,088 1,535~3,294
I Number 21 10 16 36 6

Mean 593.76 275.50 1,832.19 2,369.11 2,638.33

Range 295~1,274 572~1,167 1,112~2,719 1,022~3,888 1,986~3,294
m Number 8 6 12 19 2

Mean 360.38 415,00 1,710.18 2,230.74 2,727.00

Range 175~806 173~658 407~2,858 968~3,872 | 2,344~3,110
v Number 2 2 5 4 2

Mean 276.00 559.00 1,327.60 2,314.00 2,600.00

Range 266~286 295~895 276~2,717 | 2,138~2,417 2,214~2,986
\'/ Number

Mean - - - - -

Range

Egg loss(%) 52.00 50.77 24.55 16.56 144

Total 29.06

14932 AFE 2 MAE F4 7392 &
228970 A & st 23§ BAF(CLF A%
(TD)Y siA#AE JAdez FAHEY, TL=
3.3117+3.9404CL (r=0.97, n=205) o]t} (Fig. 9).
AAZCLF AF(TW) Y IAAF/AE FHH3e
2 Ygyed, Log TW=0.5727+04578CL (r=
0.96, n=252)°1AtH(Fig. 10). Fzt3¢) wAHsgL
AAH AFeo WaleHy Ao Ze vz dojyth

FZACLF FA(TL Y JARA(Fig. 1D)+E
dAF £RAog FEI}Y FAFdPed, ¢Re
TL=2.0066+4.1834CL (r=096, n=204), AL
TL=2.9041+4.1019CL (r=0.92, n=206) 2 ztZ} 1}
Bttt olA g RAATA AW ¢ AR o AF
59 AR dage ¢AH 239 FHF W3l
7} itk

¥ W&E(gastric mill contents)& TLol 30mm
o134l 647N A E AAE= subsamplingdts] B3}
AeH 2 T4 187449 A& ¥o] AUk Ta-
ble 2 #2E 9 HEES 28 &M o}
GAT Rolt}, o] ff & B 9 YEEo &
A3le 919 HAEZ FAYS E57) 7Ms3t

2 %& AL organic debris2 AFIHYI FZF
o] 2&Ay 92+ crustacean debris® £ 73t
4ok AEARSe 9 WEE M organic debris
7} 7tg B Heg AXSHG. 9 HEgEL A
Ho wel Wasthed Eolle F2 A4 mysids
s} decapods larvae?t $@Folgen, dFde
polychaetes$} crustacean debris7t 3 Aol
23 ALoe APorphyra tenera)©) $HRLE
(2423~ 4s

Table 2. Gastric mill contents of Crangon affinis collect-

ed from the Nakdong River Estuary
No. of

Food items occurrence Percentage
Organic debris 40 87.00
Sand grains 15 32.60
Mysids 9 19.60
Polychaetes 7 15.20
Crustancean debris 6 13.00
Decapod larvae 5 10.90
g%;;hyra tenera) 2 435
Bivalves 2 4.35
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Fig. 8. Length-frequency distribution of Crangon affinis.

Table 3. Fecundity of Crangon species

C. crangon C. affints C. affinis

Natsukari and

Boddeke (1981) Iwasaki (1987)

Present study

TL{nm) CL(Gnm) Winter Summer Summer Winter Summer
40 105 1,148 1,673 3,698 1,903 2,531
60 16 2,986 4,461 - - -
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Fig. 9. Relationship between carapace length (CL)
and total length (TL) of Crangon affinis.
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TL=2.9041+4.1019CL(r=0.92)
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&
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Fig. 11. Relationship between carapace length (CL) and total length (TL) in male and female of Crangon affinis.
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A0 (Crangon affinis) = B73EE Fo] &
V1A Golt detxdel me A B& B
3 2oH(Kim, 1977; Kim, 1987). ol&j& A4 x| ¢}
MAdee 25dA Aagd i g4 F$
ok & EAE FAl AT Aoz HAth
g9 Hold MAdYHgye FAse oE AF
ote] AAE €9 # e oz AFHed, o
213 A4 8 ¥ Henderson and Holmes(1987) ¢
Severn Estuary$t Bristol Channel®iA Crangon
crangon®] QTFANAM = FALEA ettt ofg e
AAzle] B7F a9 WEd wE 15L& A
9 geHoz A% #AQele] WMo HEHof
sl ZA Y HQltd(Henderson and Holmes, 1987;
Spaargaren, 1971; Lloyd and Yonge, 1947).

E74Wske) tEolA 1989 Yol A 1989 1
U7tA] ApAgeEe Y 2 YA 2H3IA
o, OFoe AT 2EIEY. 15 BE
FALL F8F 3T A fisEe B &Y
EAs) 0 dEAR A3td AF JHFo2 UH
7t AAY HQlth A gsiFoze] FxF
A H olg], ol&e F& & & UM

¥ (sex ratio)= AFAER hFFed, oA
AMAH Wl gL F= AoEAN ¢AR £H
9] M2 tg ol%dA, £AY WE Agoin 4
Ao s =2 9F& ¥e Aoz 4xgnh

AN 7 G =HAL M2 AFAH TS
gz2A, 53] gFo] AgAHd =21 o g&
o] & Aoz oty Rix JYrH(Tiews,
1970; Meyer-Waarden and Tiews, 1957).

Allen(1960) ¥ Price(1962)+= Chesapeake Bay<]
Crangon septemspinosa®] JTo AoAA £H o]
A Aoz Auld ¥ vAga AR
t}, Boddeke(1966) & Crangon crangon] 257
9} Ao B ATl 23 BH Fo FA
o2 AREE Fozn Huld 4F& oz A
g & ATidAeE AIHA Foh

AL HANHE XY, R 11482
Aojsta Ao A5 &G on, TF L] 60%
2L 997 4goi%e, o] F & HERde
Aol F @A 7| YA Brh o] A& Boddeke

359

(1966) 2] Crangon crangon V7NA AFF X
Al719F A fAEFA T

A2 ARETFE 408870 Ao, FHa
EIEee RINE e o9 e EFdSE
Omura Bay9l A Natsukari and Iwasaki(1987)¢} &
3 2ung AR o FHJH(Table 3). 2L 93
Eud HAXAAZL 37.00mmPA o, HHES
4L 59.00mmATt 1L & AN HaE
GA L 165.0ommo) L A EJAZL 47.15mm R
. olA Y AFAY T XA FY Fof
7F A=, ol&§ Aole A HQ Apo] RO
2 A= e, Natsukari and Iwasaki(1987)=
< AY YAz o] T o7} Brin Hugrh
AT AFANS= 2o AFGA € Crangon
Zo NHME TEFUF B o2 YEyth o
Y AFAS Fo xeAFE 22274, FE 4
apolel] o8} GFE B AoZ A=y, oy
g A7 Yonge(1955) ¢} Tiews(1970)¢] A1 @7}
M= & £ Utk AFAL EHFFL ¢FH 9
L84 FEBANN Tdee G Y A
o 359 HaEFed, olAL  Jensen(1958) ¢
Crangon vulgaris® {TA7et A3

Mauchline(1967) 9] Euphausiids @74 AF
(body volume) 3 Azt FJadAE 43t n
AP ofg Fo] FFo] AFTd WE A Ho|
2718y ol XTSE FUIgdn 44dEr

ol & AFAN £ (Genus) Q] TAEL TGE A
SFe g A4FRANA A5FAG A1EA
A 4BANR Y YA Qe £ ZR) oF F
Z 5 o] ). Yonge(1955)€ 1E9] @& d& A
$79 drtd 9 x50 Jdow, &Y (incu-
bation camber)& Wi AMA EA o] WA= F¥
Zog 45 v A oizle ¢
Zol7t AxHeld] wE AR X2 W3
9 gEH ke e AFS FAed, A&
Allen(1960)&] G7¢F dXgctn Aztdrh. o9
Zo]l 3l gl DEE T 5UA EHEd
1A (telson) ] FI4E RATLEN JF o2
+5& BolskA HET

7] g9 darle JEgEYG ALd ¢ ZHew
o] & Boddeke(1982)¢] AET AL &
Q7o Mo} dx18kdet, o8 g de Z7] & of



LA -

718he o 2e 295 AW A &7
803 o]Fe) Xe g ¥k 2 Qzhdch &
FAE F2 AL 8749 WE Fo] & XY
Mg wet AdE xygd FJEEA He
g, Agdle 71 I AE ez 34 Ed.
olgigt E&g BANA 2EL F3AF #3
o] YE&E wole WYo s FS3A 2 Aol
olX ¥ o] A7 Aol F& I AA A 2
Ase Aol olyet A 429 WE g3
ZA5e A2 FZHh(Boddeke, 1982; Havin-
ga, 1930; Tiews, 1970). = 3}1e] 7FE2 A Ker-
foot(1974) & Bosmina longirostrostris®] ‘& 2719
3 7A@ 279 ARE FHeole oF9
Eo} % ¥kgoz AF zFAYI B
A RS, 2AFQ$E o]FE A0 4T g
e dg Po] YA, WHe ALy 27
Ay we A o D RS T8
€ @2 ¥ Eh ojAe AFd= APE AF
9 H4 FAVE RolE & ¢ U JFdE A
ZHt 2 AHE0] EEAT ol T ALS &
A AFT F 29 AEE Aol & ] Bgte
W 2 2¥=EE Aoz 7 olg gEolA 3
Ao F749) HYst BEHAI} e, oA A
& g3 4§ dol EAFY] HELZ JZRE
o] # 3 A& Yonge(1955) 8} AFA¢ 4o} wAd|
#g aFANX % AR

S T viel Zo] AFAL TEE A9
ZE Adg FHA dojued I8 XIANT
(incubation time) & 2% o3 9gS = AL
2 AR A5 XEIANE 4552018,
05~18.050)F &5 2(7.35~8850) SA3A
B3e o AFclE F 2~3F AP, Agde
7~8% A=k ek 128 TEo) g3l 3&
Zretd ol 58 249 oy 39 BEo R
Al € ol &2 A& v A Y ApolE
ol X 357 B3-S g EY. 98 20T
A REdE dn XIATL o 15901AEH,
o] F2 Wear(1974)] 2] &% A4 #Y 149Y
I AL YA o)HFE AFA L} EFAL
< 2x 9 FFE @A dda AFHE,

EFN B & gFgEge AFe] FrHg
a2l Zisded, olXE b £489 FAad

R

o 229 A BAHA FHotE F Urh
Yonge(1955) & AFA}$-o A 1FA A A4EA 7}
A8 3 Fe AR Fu Hole AFe] St
ol we} F7HgT I RoH, Allen(1960) & £
@7t SR8 Aol AP FME waiM F
gk AP o) FeF FHg0 AR
o] Z7}gtel whel €9 &S FAATIe &Y
o2 Aadc 289 4o BT 2HEL 29.06
% Qed, oA &9 gd&go] 50% /¢ Ho-
marus americanusSt 30% ©1°3<1 Chionoecetes opi-
liodl ¥l8) ¥e& Aoz Vel TH(Perkins, 1971;
Brunel, 1962, 1963).

AR Bz EEXEE 27HSd UYeEhA 245
o AlgRle E4E AF HYE RAFE Ut
dA 2R A7) Aol FRHIA veey
Aol F7gel wet 7] A HE ¥ e
ol A& Price(1962)9) dF2AHS {FAE ZAHp2
ARAT 4R 23R Z7) Zel tis] Hen-
derson and Homes(1987)9} Havinga(1930) C.
crangon® C. vulgaris®] FAL ARG LHfd
o) mary AFFo2N FFe Ao 9
Aoz AT B ATANE 28 FAME 2
#g BYFUA. Ao HF & 4 (10.45mm
CL; 47.00mm TL)& 7} 2 <2 (8.85mm CL; 39.
75mm TL)T ¥)mE) & o A ot AF45-9
HAYA7E, Crangon crangon(ZR: 80mm TL),
Crangon septemspinosa(ZR: 50mm TL), Crangon
allmani(ZA: 17.00mm CL; £3: 14.00mm TL) %
AFAe &9 & Fd ¥Etd ZAJ(Tiews,
1954; Price, 1962; Lloyd and Yonge, 1947). 1&9]
A2 70w AT o} EAA B3t
Ak, A Ao 2HF £ AFNE5 O
2 FEG F2 AeE FHHE

AFEA 49 Yol dWtH O 2 Crangon vulgaris,
C. allmani R C. septemspinosaSt A Holl
FIHIAY AMAE FHFFEEES Aodd
(Wilcox, 1972; Lloyd and Yonge, 1947; Allen, 19
60). o1& olEL BT Ade YutHRl ARE
o 28] fAel A9 Fe2A Aol EHKim,
1977). 1A AFA& &3 e T
o] A9 FAHL 189 FAG AAX FA
A AQdEha gdEc go] Hdole] g4 wE
AAAR Watel fiolA Holg Adddte b o]
A 7 a3 892 Holel AR UE el
oty 29 A9 AEAR Hol FHe WFo
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BHEIL mlad ERSe X5-9-(Crangon affinis) ) HLREER P

de= Aoz AztEled], o]#d AL Price(1962)
o] Aotz dAstge 21EL A AGFH AH
A= 95 A (saltmarshes) 2 ¥ ves B2 &
o] RAAG AHoldta ofFut AMNE o3 24
oz 957 FJFAYY Ho| Ao AA
Z83% 98¢ de Aoz yZdr
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