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Morphological Development of Eggs, Larvae and Juveniles of Trident Goby, Tridentiger brevispinis
(Pisces: Gobiidae) by Jae Min Park and Kyeong Ho Han'* (Gyeongsangbuk-do Native Fish Business Center, Uiseong
37366, Republic of Korea; 'Fishery Science Chonnam National University, Yeosu 59626, Republic of Korea)

ABSTRACT

This study aimed to examine the early life history of Trident goby (Tridentiger bre-

vispinis) by observing their egg development and juvenile fish morphology. The average size of mature
eggs was 1.13~1.41 (1.30+£0.07) mm (n=30), and 0.70~0.86 (0.79+0.04) mm (n=30) in long diameter
and short diameter, respectively. The incubation period at 24 +1°C ranged from 167~228 h. The newly
hatched larvae measured 2.31~2.78 (2.51 £0.18) mm (n=30) in total length (TL), and their mouth and
anus were not yet open. At 3 days after hatching, the preflexion larvae reached 2.84~3.10(2.98 £0.10)
mm in TL, where in their yolk absorption was complete and their mouths began to open. At 19 days
after hatching, the larvae reached the flexion stage, measuring 4.02~4.62 (4.36 +£0.19) mm in TL. The
tip of their notochord was bent upward. At 30 days post-hatching, the larvae reached the postflexion
stage, measuring between 5.04~6.36 (5.76 +0.51) mm in TL, with the tip of the caudal fin bent at 45°.
After 54 days, the larvae had reached the juvenile stage, measuring between 7.43~9.84 (8.48 +0.90)
mm in TL, and were differentiated by their constant number of fins (6 first dorsal, 12 second dorsal,
11 anal, and 10 ventral fins). This study found that T. brevispinis had larger fertilized eggs and a
greater number of myotomes in hatching larva than similar species. Additionally, the distribution
of melanophores in T. brevispinis was distinct from that in other similar species, making it easy to
distinguish them morphologically.
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=0l & (Gobiiformes) 5013} (Gobiidae) o7+ A AlA|
1894 1,359%0] %3 (Nelson et al., 2016), FEo]T} o
£ %0]E (Perciformes)o]] &= o] A2} Nelson et al.
(2016)2 F=ojH5e 2 MEA 2RAAE F&staen, ol
e} Chae et al. (2019)2 U] 7] Hao]l AXste U=
oji} o} R E 194 39F 02 B3|}

Selfetel Rt BEOIE FEoIT ARURE(Tri-
dentiger) 15+ VRS Tridentiger barbatus, ¥=35 T.
nudicervicus, WESFEW% T. bifasciatus, T35 T. trigono-
cephalus, ARYS T. obscurus, WEHATE T. brevispinis 6
Fo= USRS SR AFES Aste dneel g
seojoll BT}, Feloliz YROE BEehe A2 YeiA 9)
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th(Kim et al., 2005; Chae et al., 2019).

QerT} B, 719 Sol RIS 27 AN FEolg o
F= FHH SR ook Wnt oh gt o= 27| AL At
2 B P, R0 Fo) 5 U1} Rl Ago|ch (Hwang
et al.,20006).

FEold} offof tiet 27| YA A= EUE Chaeno-
gobius castaneus (Dotu, 1954), 4% C. heptacanthus (Dotsu,
1984), 0| &YY% C. laevis (Kim and Han, 1989), 0|45
Luciogobius guttatus (Kim et al., 1992), 2035 L. koma (Shi-
ogaki and Dotsu, 1974), 20| 2% L. grandis (Yun et al., 2008),
EAYE Acanthogobius flavimanus (Dotu and Mito, 1955), 22|
W% Mugilogobius abei (Kim and Han, 1991), 845 Chas-
michthys dolichognathus (Kim, 1975), 295 (Kim and Han,
1990), AAYE (Hwang et al., 2006) 50| 3 = X9t o} 2] 7}
A] 7159} Wl HABHE BEolnt o7 9] 2/ AT
St S olz} o] o] ulsh 4L Agolet,

NERYTES BATEY Fehrt ohS SAREL, ol
Ug 1302 2 RHAA SR SV HEFE 4t
AE5AE 7HA Aoz 4 A ok (Hwang et al., 2006; Chae et
al.,2019). 18 AG7H] RIEAGLF tiet 271 88A =
AEr} glo] 2 Aol NERAYSY] Iy AT =
Ao} FeHES TEsto] 27| A EAS s Y &
TATELS] FHABAE vl

US| UMD KO FEpRY 11

Ao Agd oj= 202149 7€ AAEE YT 94
A =HYo YA EHAFRAZ FUHE AFAA SAH
£ ol &3l AP, ATARE 5 T PVC A9 ARES
£(30%30%30 cm)ollA A2 ARSIt SRl A%
83.0~95.0 (F 88.3+0.39) mm (n=10), £AL A& 97.0~
103 (99.3 £0.26) mm (n=5)tH(Fig. 1). 270¢] 42 U 4= H)
&2 A 19H, oA 3 E 85kt Yol WY
et YENE 33/Y FESHAAL, AR 23.0~25.0°C
240+10°0) gt $2 Yol AFFES 943 PVC Tto]

o} SAIAE Yol

2. LHarA 9 REXIO] SEREIE

FATo] BAE 2AHE PVC A AFZHRZ(1X 1 1 m)
of £83to] 9220 g BaFlAT, £ AR 220l B
UsHA fFASHATE A8 AT 8 olAtEtdAE 20 ppn/
Ed =2 23)/Yd A5 2021 99 1Y AlHAF 279
Abo] o] 2oj7 SATE o2 WA WS s, 3
T2 AR 30705 Aeste] AAEH|7 JP SMZ800, Nikon,
Tokyo, Japan) 2.2 37|15 0.01 mm7H4] 34 3tAct.

Fig. 1. Adult fish (A: Male; B: Female) of Tridentiger brevispinis. Scale bars = 1.0 cm (Photograph by Lee, Geonwoo).



Zpz|0] ARSL U3 B4 A S HE Wil 2 €9 (Brachionus
calyciflorus)E mL% 10~20713] A= ZF3H9, 23} & 40
AR FE= dEnjor 23} FA8E mLE 2~3714] A= g5t
00, ol Foll 27N1RE BN, AAlo] Fehrere ¥
3} 2|3HE 1~5Y 7HA0 2 T7)9} oE FEE AR Fo

2 B0 AP BISAT A0] BAE TR Ji er .
(2020)°] it

[N
H

1.0 37| o £

Aol B2t NE RS A AR 1,100~2,250
MBI 1,675+57570, n=5)Act. 429 Fej Arge
2 ] FRE0 FAAE Qlof AR EHof F2kEo e
-0 o, W) 9~10702] 771 AATH(Fig. 2).
FAZRM=30)2 Z7]+= A7 1.13~1.41(1.30£0.07) mm, T3
0.70~0.86 (0.79+£0.04) mm¥ L, 79 Z7]E= 0.18~0.23
(0.20+0.01) mm$ith.

2 94 A2 7 19kE]e A 2
TR o] & 5A7F 308 & A 84]
< EIgh F ARbel £2d 3
AA| 50% ©]4o] 64A|E7]0 DA (Fig.
3A). 30& §r°ﬂ~ 1284|3710 D313l (Fig. 3B), 1A 308
o= A7) (256M1Z7]) el DBkeleH (Fig. 3C), 2417 o

o)
M
o

Fig. 2. The egg mass of Tridentiger brevispinis spawned at a tile.

Fig. 3. Egg development stages of Tridentiger brevispinis. A: 64 cells; B: 128 cells, 30 mins; C: Morula stage (256 cells), 1 hrs 30 mins; D: Blastula
stage, 2 hrs; E: Early gastrula stage (42.8%), 3 hrs 30 mins; F: Gastrula stage (45.4%), 5 hrs 30 mins; G: Middle gastrula stage (53.1%), 6 hrs; H:
Gastrula stage (56.2%), 7 hrs; I: Late gastrula stage (81.2%), 9 hrs; J: Closure blastophore, 10 hrs; K: Embryo formation, 12 hrs 30 mins; L: Develop-
ment of optic vesicle (Red arrow:Kuffer’s vesicle), 19 hrs; M: Disappear Kuffer’s vesicle, 25 hrs 30 mins; N: Formation of eye lens, 28 hrs 30 mins;
O: Appearance of xanthophore, 35 hrs; P: Black pigmentation in eyes, 61 hrs 30 mins; Q: Development of pectoral fin, 99 hrs; R: Hatching start, 162

hrs. Scale bars =1.00 mm.



L zuj7)of 28t (Fig. 3D). 3A17F 308 o= 7] (F
3+37] thu] 42.8%)°l D3HHIL (Fig. 3E), SAI7F 30E Sojl=
Hijgko] Wt8hS 45.4% A= @Ol WS H (Fig. 3F), 6AI7F &
ol F71du7] (53.1%)9 2etsith(Fig. 3G). 7A7 Fojl=
56.2% A=E go] WISkl (Fig. 3H), 9A17F Tolle 7| d)
71(81.2%)°l 23ttt (Fig. 3D). 10A17F Foll= A7t H4|=
AL (Fig. 30), 12A1F 30 Foll= w7 4= At o] A7
ofl= 4~570¢] Ao WEstgTh(Fig. 3K). 19A17F Fofl= 2%
T 4~52 wErh BEehaL PRV FAE A, Kuffer’s
vesicleo] FAE Tt (Fig. 3L). 25A|17F 308 Fojl= 24d 4= 18
7NZ Kuffer’s vesicle®] 2AE|Qlon, a7} Wata}t Bajgr)
AZst9ATt (Fig. 3M). 28A17F 308 Foll= 24 4= 22702
Aol A o] EtsiF L, eyt d3he] FHEA] dojF o
o, Folle =7t E3lst7] Al&eEgint (Fig. 3N). 35417 5o
£ 248 26712 & AA o 9hY 2] A xT) H2ekg
TH(Fig. 30). 61417t 308 Fojli= ol SAAET} H2etA L,
wet wg) BREAR 27 dEeldchFig. 3P). 99417 o
£ R SLxTE AR, ure g | skgA| =7}
1% ddstqnt. o] Al719] 24 = 28702 F7Iskt (Fig.

e ——

o <

NEHYY=O| HLdnt xxjof HEfEE 13

3Q). 162A17t Fofli= F3p7h A= 1L (Fig. 3R), 228A17tell=
50% o)} F37t dmEGleH, 29547 o= BE A9 H3}
7F &= =]l

3. XIx|0f HEfE

1) HHEXI0{7| (Yolk-sac larvae)

B3} A5 dgRtol= A 2.31~2.78 mm (B 2.51+0.18
mm, n=30)2 Y FE- A3 WEo] YA Yok, BE
A=guls ez gof giglen, o] f& SHoRE Tl
A=u7h 1% FEE] Al HRole ¢ 1749
£ 7HAIAL JSlen, B fFRde RH7 EEH AN #
gdle A% il 6.6%E AAISHATE Sz W2 Aokt
B2 oy ofEe] HzkE o] U o] 7|9 2 &
L 9~10(97), 18 (1872 % 27~287NT}(Fig. 4A).

2) M7|Xt0]7| (Preflexion larvae)
B3l & 34 A7|xtol= AR 2.84~3.10 mm (Bt 2.98+
0.10mm, n=30)2 4 F47} B gz wlo] H7]7ol7]2 of

Fig. 4. Morphological development of larvae and juveniles of Tridentiger brevispinis. A: Newly hatched larvae, mean 2.51 mm in total length (TL);
B: 3 days after hatching (DAH), mean 2.98 mm in TL; C: 10 DAH, mean 3.56 mm in TL; D: 15 DAH, mean 3.83 mm in TL; E: 20 DAH, mean 4.83
mm in TL; F: 25 DAH, mean 4.84 mm in TL; G: 30 DAH, mean 5.76 mm in TL; H: 35 DAH, mean 6.04 mm in TL; I: 40 DAH, mean 6.98 mm in
TL; J: 50 DAH, mean 8.48 mm in TL; K: 60 DAH, mean 11.2mm in TL. Scale bars =1.00 mm.
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Poiglar, Y2 g ET} ofgo] o AojF o, Adhtol=
At 2EH Y AR IS B9 27 B ARe
o, mE A =uls BYPE nFoa B3slr] Alkettt(Fig.
4B).

53}t & 9dxg A7|Rtol= AA 3.50~3.62 mm (Ft 3.56%
0.04 mm, n=30)2 A3} 9|Z3} n]gRof 25t S
£ WR7HA mofo 2 Wgsiglal, A e 3 X3tstglct
(Fig. 4C).

3} 3 1494 A7)|Rfols AA 3.72~3.94 mm (F 3.83+
0.09mm, n=30)2 2o & ¥ FAajn|e} FALgu|= &3
517] A&Fstgict. sttt njHE Afo]ofl= BHY HeF S A
7} 271 &AL, mE|A=gu] £9 offZoll= 1719 W
ReF A x7} 2skGTh(Fig. 4D).

3) £7|Xt0{7| (Flexion larvae)

B3l 3 1944 717kl AR 4.02~4.62 mm (Ha 436+
0.19 mm, n=30)2 TR Lgn] TEEo| gZoF 3]ojz]7]
AZFeE A F7|AF01 7|2 o) sttt Atk R Abo]d
Azet v meFo] SMAEE 8~/ R WS, B R
AT WR7HA] B SAaEe e &7k EX 97t |
ojien, mex=gju] 7|2 YF= 4719 WY B S
Z7} dgsigich AR =)oz 4719 7127F W] AR
st e =gnol= 11719] 7|27t Wt gich(Fig. 4E).

B3}l 5 25U7 F7|/pols A% 4.70~5.01 mm (Bt 4.84 +
0.10mm, n=30)2 Z} 79 A=gu] 7|2 $= SA=2y]
1270, SR =] 1171, IR =2v] 14 (7+7)7H2 F7FIR
o} 23kt nP R Atojof JARE v meF Sz B
daHo] AL, R 271, IR =] 7|2 AR
s FME7F A6t (Fig. 4F).

4) £7|Xt0{7| (Postflexion larvae)

B3} & 30U F7)Ako]= AR} 5.04~6.36 mm (B 5.76+
0.51 mm, n=30)2 AR =gu| THEY n|RgdT2 45°2
43| JoRHA T7]|R}o)7| 2 oYttt AllGA| =2 n|7t
E3lsl7] AL, s =ejnl= E3}str] AlZtstglnt. 43t
TofA n R Afolof] AZAEo] YH SMAELE 3E Lo
Aom, uyFof JAt U712 B SAAE W= 5
FYRETA EolE3th(Fig. 4G).

23]l 3 3794 Z)Rol= AR 5.19~6.57 mm (B 6.04
0.46 mm, n=30)2 A1EX=Fuo) 4749] 7|z} wds}
I, ST A3 F] UWR7HA] B 17, A3kt
W Abo] 374, ol U7 EA] 2eF 17HE ddsiglen, 2
ML= vy R & 32T Fdol &kt (Fig. 4H).

B3} & 4044 T7)Ako]= AR} 6.60~7.42 mm (B 698+
033mm,n=30)2 Zr £¢& 7| = A15A=u] 674, A

= ¥ H+

e

gk
&

e
ua

References
Kim and Han, 1990
Kobayashi et al., 1972
Dotu and Mito, 1955

Han et al., 1998
Yun et al., 2008
Kim and Han, 1991

Hwang et al., 2006
Dotu, 1954

Kim et al., 1992
Jin et al., 2003

Present study

+
+

Caudal . Caudal
fin fin Ventral  Dorsalis part

Dorsal

Melanophore distribution
jaw Suborbital ~ Cranium  Opercular ~ Vertebrae

Lower

Upper

Total

length
(mm)
6.04
9.10
747
11.8
9.52
6.60
6.21
7.00
152
6.2
16.1

Species

Table 2. Comparison of postflexion larvae melanophore distribution in Gobiidae fishes

Tridentiger brevispinis

T. trigonocephalus
Rhinogobius brunneus
Luciogobius grandis
Favionigobius gymnauchen
Mugilogobius abei
Gymnogobius breunigii
Periophthalmus modestus
Acanthogobius flavimanus
Present: +; absent:

T. obsurus
L. guttatus



PL|
=]

fol

16 gixyal .

o

25X =] 13742 2789,
£ 9y o) LTS} AHAAL, nER 5 &3} v
AE Fo= Y57 mope] AL} Waksigin. v
Bol whY wope] ZMAE} = Hao 17, 9] 37 A2
skl o] Al7lol Hhete] Fleieke ¥ T S-S whe

SHATH(Fig. 41).

5) X|0{7| (Juvenile)

23} & 5447 XJoj= AX 7.43~9.84 mm (BT 8.48£0.90
mm, n=30)& Z} Hd xLgu| 7|2 = A15A =2 6
A, A2EA==u] 127], KA =2u] 1174, vjzA|=2{q] 1072
Aol GolHA 2oj712 olgsilnt. Yt wEl Ry, &5 F
ol AutA o= Wby = UR7HA] 2ok ST J2tks)
R, 7~87]9] w HFO = o]Folx UTH(Fig. 4)).

23} % 6344 o= AR 9.96~12.9 mm (B 11.2+1.10
mm, n=30)2 A|lFALu| 7|2 QAFE= vy Bgoew
H S 27E 192 AFE A, ARSA 0o 2E8 3
zstleh. | AA O] 2R SAAEL= v mofo g dhdst
KL, A1t A2FA =2jn], AR =2u] © m R =gu]o= &
AMaZ7h &bkt 2F 7ol A=gu] 7)12 = AllSA=
o] VIZY, A2SA=2u] 1 10~127, RX=2]1] 19~1074, uf
A=gu] 1074 G L, o] Al7]oll= LAg AXPERE ol Pttt
(Fig. 4K).

1]

Ll

$7F 29 Q= 3toll A4St (Frose and Pauly, 2023), A%
% A9 20~30cm Zol] 2 BT &
2 & melrh QY Feol A5 (Hwang ef al., 2006), 5 5]
HAASE A T 270 RBS17A] SRS HEE 4
o] BE FUeIST). 714el U o] AldlsHe ol o}
Ql =% (Kim and Han, 1990), 7| 245 (Kim et al., 1992),
TolE (Shiogaki and Dotsu, 1974), 20| 245 (Yun et al.,
2008), "o Rhinogobius brunneus (Han et al., 1998), ZX| TS
(Kim and Han, 1991) S= §ASH AFSAS R0, 9
E (Dotu, 1954), #4845 (Dotu and Mito, 1955) Adef Yz}
o] ARtag e tE URFEL XolE K4t ol
g Aol H &3, = Aol thES HolFH 53]
AAZF2e AT BATL e A2 BEth(Hwang er al.,
2006; Yun et al., 2008).

UEARYEY o9 g or B AAE A 7
ZEAR7E Qlol F27|dof FakE o] Jllen, 4o FHl= A
A (Hwang et al., 2006)3} S-AIAI, 70| 71 etgddel

WELYLELS P A 7|5 viete] 23 e v
7

2

FZ7%(Kim and Han, 1990)1} 2}o]7} 913ich.

HNEAATEY #3% 27+ A% 1.13~1.41 mm, &3
0.70~0.86 mmZ AAYE (Hwang et al., 2006)°] H|3}| 1, F
Z£7%(Kim and Han, 1990) 2. th= 2t}

Sgee) BEAE ot AAEE AF ok gan 133
AIZEE] Zpol7h qllem, o]2|jt Afol= oA AN F2 o
A A EC] 3] A4S § Ao g Hof Mo} Bolyoeze 4
Aete] MA| F3lgo] 50%E dol7HHA F3=R] okl FAst
= MA7E FEEG o olfet 4L ojn| dE Aejet 4
At A ggo] mX= ALE Helth

g dEEe 73 28 A%e FAHHEE & 23.0~
25.0°C (Bt 24°C)ollA Ateho] gelE o AP E Aketdy

o] HE 24 84 3024 7HA] F 5A1ZF 30420 A Hsto] Ha
AZH 16TAZ A 28 50%0] 0| 2% 22877 2 34
Hr}.

ARpol| A AT Bre} o] 23} ARk} ehu7bA] B ARk
Aol & How, Bl 50%7HA] 60417t FER WS Zo|E B
k. o]2Igt At Zpol= Al = TAEHE FH BA FFe
2 47 Ato] AAHUAY 4R o nhrt A A o]%
thegolle Atgto] ojojdl Zo g HojXitt % gt 23}
29 A7 gtoks YafiAs ARt o] AT AHato] whE ¢
W e Az A =5 W] sjofsfiof & Ao wetETh

ZAZ9} v wgt Aut AAYE (Hwang et al., 2006)S 5L
18.4~23.2°CollA| A §3} AZ7HA] 154A17F 404-0] 285
oo, FZ2UE (Kim and Han, 1990)-2 =& 22.2°CojlA A H
o} AR 1S8AHO R NBAAYS] 74 ol 2259
o},

g 7Y % BALE FANIIE 6AAES] oF 61
7 308 ol AREP] AASAL, AHYE (Hwang ef al.,
2006) 74 & 57A7F 502 e REe] JAbstgen, FEY
% (Kim and Han, 1990)2 574 & 54|17k =ofl J2s1ict. 7l
EARAYEY FEUES S22 v fARcR gt
e, AAUES me|RE JAkste] Wa A1z Bl &
olF Eich 3 WEHAYES STt ddsty] A vt
4 mope] AT W] WA BREACY B & ofF
oA 71SEl0] QA ot TF Wb T 5 PULT g
papoll et 271xel BAE BT Ao Az o 9
£0]3} o] F o A= Yo (Han et al., 1998), B]EI™H%(Kim and
Han, 1989)& 3H43E P4 & SALI7} 33w o] vEHA
LEI FARE DS B4

23} 2)30] Ajoj27]= A 2.31~2.78 (2.51+0.18) mm
2 AALE (Hwang ef al., 2006) A3 2.72~2.87 (2.83+3.07)
mm$} FARIA e, S5 (Kim and Han, 1990) 2.88~3.14
(2.96£0.13) mme] B3| ki Akt

TAFE 8} A Rolo] JALE YLPAS W] 2
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(Hwang et al., 2006)9] £3} 25 zloj= s 3} 55 2
W RRo|| 7R Bge g At FEUS (Kim and
Han, 1990)2] #3} 2§ zpoj= o] offie} H, £ ¢, 2%
AFof Hasty, meRE S 7R o UR7HA] Bge R
dy=o] ot vlwgt ZAFTEL vl WR7HA] 2ok
S A7 FoA L FHTE HAAL, YA =

Az BEAX = Fottt REE 254 XolE HIH

WEo|} o Fo H3l A% o] ZH e T FHE A
o|F Kol Zx|o7]9] ERFARA 8T £& AORE
B3 Qoh(Yun er al., 2008). & = 9~10 (10)7H, 18 (18)7H
2 F 272809, AAYE (Hwang et al., 2006) 24~267}
(9~10+15~16)2 NEHAYEET FY, F&2U5E(Kim
and Han, 1990)& 27~287} (10 +17~18)& H§A}stgT

Z717to] o] A7]= B3 & 3044 HA 5.04~6.36(5.76+
0.51) mm= AAYE (Hwang ef al., 2006) 3} & 2147 A%+
5.32~7.23(6.02+0.95) mm, $Z%% (Kim and Han, 1990) %
3} 3 204A AR 7.15~7.85 (7474035 mm= YEARLSE
Ho} wE A7 o] sttt

AXYE o)3 A)71= 23 5 63UA AZ 9.96~12.9(11.2+
1.10) mm= AAYE (Hwang er al., 2006) £3} & 35~38Y
A BAAZ 122 mm, FEYE (Kim and Han, 1990) 33} &
45~50UA) A& 15.8~16.9(16.3+0.55) mm= UEAILGER
o} w2 A|7]of o] 85t sict.

A+ 23 £ 27 = USAAZY5el 249F 7k P
AL, 53t A% 2po] 27)= HAYS (Hwang er al., 2006)Et}
nom, 24 = UEARTSC] 7P w2 A AEA g
SkGith 23} A Aol uP R SAAAT} 5 F4S 9A
Ao HAW= (Hwang et al., 2006) dolA WEstgl on,
FE%5(Kim and Han, 1990)& ‘o] A A] ¢l ZA o]ojA 3
Aoz & T8 5 e T8I 7|RARE FHT 5 ¢
Atk (Fig. 5). o|AH =0l oF= AL n oF iy
o] theFet o] WAk ofA 7] o] 59| AYEjel 27| WAL
7h FEEA 2 Fo] Wk FF o]5o] 2L Q= vk AH
A EAZ 8] AHX|o] A71Y] F F8S A% 712AE vt
AL YeliAe ASA A4t7t Dasiohar FzHE
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7HA] 167~228A17t0] £ EQlt. K31 25 datol= A%
231~278 mm%aL, G 5 7HAL IS 23t & 39
A AZ 2.84~3.10 mmE G327 A2EHA A7)zt
2 oyt 3l 3 19U = AA 4.02~4.62mmZE K E|A]
LEu] o] 4F o2 FAXHA F7|xo]2 o]Patgict. H3}
3 30URE A 5.04~636 mmB H3E T n|FEARTo| 45°
2 3ol WA FT|RZ o|qstgrt. B3t & 54dR = AR
743~984mmE 7|% 27} 7 Bold Argun] 7|2 2k Al
SA=| 67, A25A=2n| 127], RA=u] 1171, sjR]=
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