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o}k Luciogobius guttatus GILL-E FolH, =5oift, v|o58g, Luciogobiusoll 43+
ol F-E Il TR Aol v vl mE 24 Eriele] ApAE Feol Qlv &AM AAls
=, 2K 90 mm7kz] fRshs o2 elve} deioh(FAl, AFE, mial), AdE Fglel o,
ok A W e7|votel] EZbcH(@E, 1977).

o]l fdEel| W BREYE Luciogobius elongatus®)  HETES (BEiH - iE,  1972),
Luciogobius grandis9] *£iE% (E8H 5, 1974), 220b}5 Luciogobius koma®] HEiES (BEH - 4
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ASFE 42 WY E 17.5~25,5C (Y 23.2°C)%len, 8- 31,5-33,2%, (F 32.4%,) %
o}, ARSE4 ofel 1/39 dslelon], (TS AR F Holw= Chlorella spsh rotifer
(Brachionus plicatilis), Brine shrimp (Artemia sp.) 4 % ol & wigrla s £aH o2 FF3

w4 A AS Adslgict,

ubdlzzol PO fgRERY STIMMRTIREMGES AlRalol Islddn {TAS #efat odSxt MS222-
Sandoz (Trlcame methanesulfonate)2 sl 7 &9 2 $25 HEEEMET &3t 24, o
aslgdond, 7k H94E 0,01 mm7iAl EH s

TAdo) ARgH TR BHLERSTE 4417 250 (N 5B 4 50947H) % Park and Kim
(1984) ] Gefaiko 2 Y3t 3 absiglon, F79 7t F-9 %42 Potthoff (1980) whgict,

Fig. 1. Adult of the gobiid fish, Luciogobius guttatus (Dorsal side of the head).
A. Male, 68.5 mm in total length; B. Female, 65.5 mm in total length.
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Fig. 2. Egg development of Luciogobius guitatus.

. Optic vesicles present.

. 12-3 somite stage, 6hrs. after A stage.

. 16 somite stage, audiotory vesicles and lenses present, 12hrs. after A stage.

. 20 somite stage, anus present, 6-7 melanophore present on the yolk, 16hrs. after A stage.
. Heart specialize, 21hrs. after A stage.

. 30-32 somite stage, heart beats, eye pigmented, 1 day and 23hrs. after A stage.

. Just before hatching, 3.5 days after A stage.

Scale bars: 1 mm.
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o} 0,65~ o 74 mm(FH 0,71 mm, n=20)2 B /J¥hEkS sHA 9low] fRgse} HRARVF sl
o] 9z, FFe GuiMo z Eoljl Balxldyaelo g Halale] oa) ozl szFlg 2,A), ol % 68¥
fil Foll= %E* o] 12~1370 vjehtar, GRE $oll Eke ot FolEo] 2 2HL Ik 4~57071 £ 2
stei (Fig. 2, B), 128%f] Fofl & PpEEs} me)fto] ehdsiA] Fejslo] whxxeje]r} F3lshi, ol
A=z} ks, HhEiel Einste Hirt Bk ch(Fig. 2, C). 168%RH f%olle melig FoF ol
Sl wlmbo] JEks™, BEEK 9ol 6~7/09 FMt £ (Fig. 2, D). IR 21850 1%
ol & me]f-to] AL A=l fRige] Bol MA¥ s} ZH3P, At o] o] Bilein] 7= 1
M2 7r43ch(Fig, 2, E), ATEER #holl= Op%S] RAEH FRgae] 27|71 79 ZolAn], BaEie
Al s@hnsted ol ZHAE7] Alakela, ShEEe 33~357M0 welbed, axis)l gEgdicl (Fig, 2,
F). 728§ fkollv= ol M4r) tff Fojx|n BEFsL o2t ®inst weji-fo] o AlA=n
Sl 7k s ol BHLERl 2l (Fig. 2, G), Btk IRREFZE ol % 988%Re abol] Al=txlct,

3. fFiefael SHARKZRE

B tE%l v 2R 3.85~4.00 mm (T 3,9 mm, n=5)& FHEiS 35~36700]t}, S} &
ol el BEaFEige b AN o} E@imsle] SAIERR, Ho o, el 5Zole 8~97H4, Wi
23 335 9l 9, olelHol® £ddc}(Fig. 3, A).

bz 3dAe] 2R 4.90~5.00 mm (& 4,95 mm, n=5)Q {Ffir v 7R o]}
AA ] JEE Ao FFslo] ashate] oS T HEslol WIEMEKIQ] rotifers Alolsly, BfaEhu:
AApro oi5u #Edch(Fig, 3, B).

Btk 79942 2K 5,.08~5.20 mm (FH 5,14 mm, n=5)3] {FAE Bl SZ3 wlXe B
BRI oA Roke 2 ghEsty, el 9% Ea) Sulof Fxale, ol S1Zo) Rl of
77}11 AXAo 2 %éiﬁ@?} o5 wAl ?Ei%??}DHF ig.3,0).

B sA-enle} x|
e]7h A7 fte] §7] 0}71 I&LoP@l JRE7} »}EMUL ﬂEle:Eiﬂloil 4~ 57H91 Z7)7h 25hgket
(Fig.3,D).

Bk 169442 2E 5.00~6,.30 mm(FH 6,10 mm, n=5)3) {ffis me|x v &7|7}
10~12/02 #nsted, 53 Sil=svjols 4~5749) F7]7} £33} (Fig, 4, A).

Btk 18Ale] 2K 6,54~6.75 mm(FH 6,60 mm, n=5)3] {7 ghEie] 37700l 2l
2 SR =elu] 27171 9~1070, mefx|=ein] 7| 7T+7AR Fobeln, sHERAImede] F7)7) 23}
ated, ez =eja]e] 7|7} vebdel(Fig, 4, B).

Btk 38UA 2K 9.20~10.80 mm(F#H 10,00 mm, n=5)3] = Sx|2|n|9} 52
oo} E717F 13~1470 2 3] s, wixleeio] E7)7F #3etn, ojeliidto] Sz o]
% 37kelch(Fig. 4, C),

Wbk 50984+ 2K 12,80~14,00 mm(ZF# 13,40 mm, n=5& 7 2xzin] g7} D, I
~13, A, I~13, P, 20, C, 36, V. I~-52 & zve|v] g} Aol oslo] Heftie] o]
S vHE okl Fokxabel] Al BEFMEe] Yehln 2o BEFEMEES 4 ATE da 2104
Aolet FALE #ALS st 9lvh(Fig. 4, D).
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Fig. 3. The larvae of Luctogobius guttatus,
A. Newly hatched prelarva, 3.85~4.00 mm TL.
B. 4.50~5.00 mm prelarva, 3 days after hatching.
C. 5.08~5.20 mm posttarva, 7 days after hatching.
D. 5.43~5.57 mm posttarva, 11 days after hatching.
Scale bars; 1 mm.
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BEbie 11949 A 2Rl 349 5,50 mmE EED (cranium)S FAA5E THARAAM A2
2 AYS Yelle BE (parasphenoid) b JLEEILSEE (basioccipital) o] Bitaled, HBEE
(visceral skeleton)& 8ol F FEE (maxillary), olaisiol @& (dentary), = o fH&HE
(articular) o] B{bgich ABFEHNE 402 (opercie) 2t L Yol A 7F (preopercle)ol Fik
sted, &% (hyoid arch) ﬁﬁ"m'(ceratohyan E&H (epihyal)e] Htkstar, 47le] AzE
(branchiostegals) o} #8FXN ol oy Bitslr] A2iel, Bl 888 (clavicle)o) FiLE

U, FHE B AT 1979 nf%ﬁ%i(neural spine)e| F3}siz|nl, 2} flffiol of-3-ah= MfE
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Fig. 4. The larvae and juvenile of Luciogobius guttatus.
A. 5.90~6.30 mm, 16 days after hatching.
B. 6.45~6.75 mm, 18 days after hatching.
C. 9.20~10.80 mm, 38 days after hatching.
D. 12.80~14.00 mm, 50 days after hatching.
Scale bars; 1 mm.

= oA BEfbstAl skt (Fig. 5, A).

Bit 1694 FAE 2E°] T 6,10 mmE EEFS TAE T4 Foli $85F (frontal) 7}
SHi4£5RE (exoccipital)e] Bfbst, EEF (pterotic)e]l HFo2 -Hfkdht, HA=HlE FiEEE
(premaxillary) o] &{tslz, #F5oll WEFE (glossohyal) 2} &% (hypohyal)e] Bfbslw, FHE
ol 16709 mSERe] Bibdla ool hdsle MHRErE =34 BihIch. BHBole
14~1570¢] mbsBiEt 8~970e] Mk (hemal spine)e| &fLalel (Fig. 5, B).

Btz 18YA 2] {7 2R F 6,60 mme FEEE S H%IEF (supraoccipital), BiE
(alisphenoid), HHH (pterotic) % _LHF (epiotic)el BHfbslr] Al=tact, n#EEel OFF
(palatine), H%¥EF (hyomandibular), 7 BIKE (ectopterygoid) % £EHKT (metapterygoid) o)
Fibdet, otelE o] BiENE wlE Sloll AF (angular)e] E{bsled 28 F4 FolM ol 714 =
A A E| 3, #EEEOlw= ShAloHE (subopercle) 2t ZHA71F (interopercle) o] Fibslol SHA= 3,
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Fig. 5. Skeletons in the developmental stages of larvae Luciogobius guttatus.
A. Postlarva, 11 days after hatching, 5.50 mm in Total Length.
B. Postlarva, 16 days after hatching, 6.10 mm in T.L.
C. Postlarva, 18 days after hatching, 6.60 mm in T.L.
D. Postlarva, 25 days after hatching, 7.60 mm in T.L.
an, angular; ar, articular; as, alisphenoid; bo, basioccipital ; br, branchiostegal ; ch, ceratohyal;
cl, clavicle; co, coracoid; dt, dentary; eh, epihyal; ept, ectopterygoid; et, epiotic; exo, exo-
ccipital; f, frontal; gh, glossohyal; hh, hypohyal; hm, hyomandibular; hs, hemal spine; hy,
hypural bone; iop, interopercle; ma, maxillary ; mt, metapterygoid; n, nasal ;nc, notocord ; ns,
nural spine; op, opercle; pa, palatine; pap, parapophysis; pmx, premaxillary ; po, preoprcle; p-
ro, prootic; ps, parasphenoid; pt, pterotic; soc, supraoccipital; sop, subopercle; ur, urostyle b-
one.
Scale bars; 1 mm.

ookl AfzFol SN Mndtel. FHE h BEMEE S #EEE T D, RHEEIA 13~14
o] Aot ol cfgohe et MRl Bitslol olo}(Fig. 5, C).

Btk 259942 ®EMTRE 2Rl T 7,60 mmz. EEECl BE (nasal) 2 RiiE & (prootic)
ol Hfbst, #EL vlE wA s, ERES SlF-teo] 2 o Sepricl, EEERel oslE
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(coracoid)e] 2 zz B{bshs, THE B KHES SolA5el A 11, 12, 13, 14, 15, 16HEE2S]
ofel Zoll 67H2] {58k (parapophysis) 7} Fik=lol ot BHEB-S 17~187H9] Mgz @nsta,
7t ARl o-Sehe Rt MEERE A BE Eimdch A z2 BFol Bbdtedl REMEKE
(urostyle bone) %32t 271¢] TR#F (hypural bone) o] &{ksl7] 423kt (Fig, 5, D).

Btk 31951l ZRol 4 8.50 mme| #AMTAT &F ol & B (ethmoid)e] Bitslw,
EHG vLE 5o 1£HF (opisthotic) o] F{tatct, OEIRe] PEIKE vl2 ool HE (quadrate)o]
Fibah, ESollv BEHE (urohyal)ol Hibksled HHER7F b sct, Aol B8 (scapula)
o] FEMEERol A (pelvic girdle bone) o] B{kst7] A2k, B#EGols 19-20702] Mpsr] Bk
e, EHERA T 557171 2 EBindch, BEElc BEMERE vl ol REE (uroneural
bone) 17Het FEITREFE oliol ¥ TR#E (parhypura)o] F{tsh7] Al=rdet, zela Ex-ew]
o} SR =efu]E AR sk AL 5Fol 5ol HEHERR (interneural spine) & ol 472 i
el (interhemal spine) o] &{k3lc} (Fig, 6, A).

ik 3849 AlAlE 2&el F 10,00 mmE NG, 5 o ARSI} hdstn = T,
Bl 7R =2v] FEERol 4702) HHF (actinost) o] Hiksled, ARERe ARgs 94 ¥
B Z2Ed, WS R3sle BE (rib)o]l 8~907F Bkl vlE-E= tiSY Bibrl 2ds o
R g2 A3 RS Zhaa, w715 10~1102) mhdaiat 1070 meEmieke] Bk,

2 LT,
S s X \ AN LA
WA NI \:‘é
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Fig. 6. Skeletons in the developmental stages of larvae and juvenile Luciogobius guttatus.
A. Postlarva, 31 days after hatching, 8.50 mm in T.L.
B. Postlarva, 38 days after hatching, 10.00 mm in T.L.
C. Postlarva, 47 days after hatching, 13.40 mm in T.L.
a, actinost; em, ethmoid; ep, epural bone; ins, interneural spine; ihs, interhemal spine; ost,
opisthotic; pel, pelvic girdle bone; ph, parhypural; q, quadrate; r, rib; sca, scapular; uh,
urohyal; v, vomer.
Scale bars; 1 mm



o|3ak5 Luciogobius guttatus Gille] BESPBME o #gidEs

%L EHERS oS 2 A" (Fig. 6, B).

BHLIE 47~504A S AA Rl 45 13,40 mmE FHEFo| 16+20 ~21NZ shAd FaEE
2xa, BEY BE ke ool dF (vomer)o] FiLdlol HEERS ZE §F-Fo] A3 s
FI, A 13~ 1402 Einste] v, 7182 mHERER 127, Iﬂl’“‘"F'EJﬁ 11702 Aeolo]
Reo} Aof e FReR kA"t (Fig. 6,C).

% £

FEORfol 5ol AMEES Yoz 47l o] YehiAY, ofE ZRMESE i°l—'€£ﬂ
v]Eetso] 71wkl QAN E5eixdA elelrl AxE FEEE Ve FHold FEUE
Tridentiger trigonocephaus (% - &, 1990)9] 7-5-2k% v]53k Fgeg ¥olo), »]itul59 Eﬁﬁ@?
Mo Luciogobius grandis (888 5, 1974), L. elongatus (8835 - &%, 1972) % zziejuls (EEiE -
HE, 1974) & AAs=d, olF vIEYER A YL AR & F2E & 10~30 cm 7%
ool E3UE AL Fo THel &I T2l 7lo] g Bidhe Hold FEYE (& 8§,
1990), =EXA9E Mugzlogobzus abei (& - &, 1991) % AAUS  Tridentiger obscura (i,
1942) 53} vl=g BES AW S o 4 vk, o7l Hisle] @bE, Chanogobius castanea GE
&, 1954) FAE- Acanthogobius flavimanus GEE - K5, 1955) 52 QA= Foolut 2
el ol YR SRS ubeo] Eifsle dog Mol fEH, Blx Aelrl lom, £3
MA A aob WA g A7) e Aoz A7t

w3k EIRREHE & ol o] 52 4H Mol 5F Ta7IRIE L. grandis (818 5, 1974)2] 7%
o} A3, L. elongatus (B81E - SEE, 1972)9] 6% ~8¥, w|uls (BiH - EiE, 1974)9 9
~119 7= 2o|7k Qle AR viebyleh, EIRgol el mlEw52 357~85670% L. elongatus
(BE3E - SEEF, 1972) 24~770, wwpels (B3 - SEFE, 1974) 72709 wlad of Abdds] w2 ghe] g
< B FAete Aoz velston, o7l u| R A T vlTuEoe]l 2 ol &3] wife]
7)ol vlEEl Aoz grtwe},

Bl Eeso] EIES ohE mREoiRe] SR whab iz 2 FAabE Ad ERdEe] P Addgtew
g2 2,71~2,80X0,65~0. 74 mme|=], epebs- (B - SEE#, 1974) 2.71~2.89%0.77~0, 85
mm, Luciogobius grandis (B&83E 5, 1974) 2.08~2,40x0,55~0,63 mmele <=8k, L.
elongatus (BEIE - Ei#, 1972) 1.52~1,78X0,64~0, /1 mm, Expedio parvulus BEIE - Ei#, 1971)
2] 1,90~2,10%0, 62~0, 68 mm, w5ul5-o], Periophthalmus cantonensis VIWk 5, 1972)¢] 0.
85~1.04x0,60~0,66 mm % FZ45 (% &, 1990)2] 1,40~1,58%0,50~0, 66 mmxchs =2
], FAuE GEE - KB, 1955)2] 5, 00~5.80x0,96 mm, b= GEE, 1954)2] 4, 10x1, 30
mm, A5 Chanogobius heptacanthus GEIE, 1984)2) 3.00~3,40x1,10~1, 20 mm¥.ri= =S
Holrt,

o] zobso] fEloll Ao W RS 42 19,5~25,5ColA IREEF L 98EER o] B bt

nlidabs (4 - 8, 1989a)9] 22, 0~23,2°CollA 938 202 »lsesty, o5 (BEiE - GHE,
1974) 2] 18,5~20,5Coll4] 11585 30+, FE045 (& - &, 1990)¢ 22, 2°CollA] 1378 E che ]

A w2 golw), RARRE (& -, 1991)9] F# 4 25 0Tl 88mef], w5rd5of UMk &,
1972) 9] 19, 0~20, 0Coll A 84§ vh= oF7k & go|oh,
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B o Aol AMBEFHRC] Slol A mIFEE-2 KABEIK 1% 1685 kol IREE ool 7o =
BFEM/F ehdbedl, wl2dels (& - &, 1989a)-2 SAF 228§ $ol Kupffer®l £7} 47|14 9p
| Holl FHEFIML oRE L, S0 42850 S0l Toll al27) sl A IRgE ol BeaFier) et
v, arobels (BEIE - SEE, 1974) 9 739 IRBRIZECS 46BERE 3049 Foll &, AREE 9f, PR 2
of 2t BEFrF Vehvha, RAE (4 -8, 1991)2 SEREtR 178 Kupffer® 27} 47|51
A5H5M S-oll = IRRE REERel BfaFHusl vhebubed, wEalpo] UMK S, 1972)& SHKETR 2985Riol
Kupffer<| 27} 7|1 6385 Sol = B8Rl BEFEAME7} Vebdo},

MbE®R Fhae 2RS vliEutsoe] 3,85~4, 00 mm= Luciogobius grandis (581 5, 1974) 2
3.40~3,57 mm, xzvjobs (EEIE - EE, 1974) 9] 3 55 3.90 mm, v|¥Ys (% - 8%, 1989a) 9]
3.90~4.20 mmeb= 719 wlsslar, wHhekgo] (K 5, 1972)9) 2,82~2,85 mm FEHE (4 -
#, 1990)9] 2,88~3.14 mm¥rhes 27, —1—7‘-‘1“&—-‘7 A - KFE, 1955)9] 4,60~5, 00 mm, A
= (GEE. 1984)9) 4,60 mm, HobE GEE, 1954)9 7,80 mme} wlma] ®ed 2he Ho)c)

o] Zuks 1o HENgs 35~36712 et (BEIE - EE, 1974) 31~327H, vlindelE (4 -
$, 1989a) 32~337H, wEekgo] Ik &, 1972) 2470, RS (4 - 8, 1991) 24~257fu.che
UL, Abubs GEE, 1984) 377, Luciogobius grandis (B85 5, 1974) 40~4170, Luciogobius
clongatus (8838 - EiE, 1972) 44~450 8ok 2o s FEseS 7}Alc),

olEnbs (1] BEFRe] P2 Sob ulF ok ATA 9ol dEu e sl Acel Beagm
Brol lx AL BEFME & A4S da lud vlele] welulE BEE - 4, 1974)2 % &
ol & BaFEMuBEe] Ao, Luciogobius elongatus (815 - &g, 1972)2 RIL U Fobol 2
Fhart A= s HollA Apolz} ek, olof uldle] FFb5E (& - &, 1991)S 259} B &
Foll vHibA] moko g BEie], mAubE (£ - @, 1991) {Ffa shite] Ackel Jgsiz Rkl
BEFRMT Bifol 5% Fool viF Fokiol vehtm, Mfiole BERME Al Fo sslo]
Ehpmd A 5541 whpo] BatAshA] A el EbE GEiE, 1954)2 BER Fokel 5, u odZof 4
Ao 2 BEFAIL ¥o|x, Hifaol: f4A FTotitol Az dede BEFEis) ®inste] Vel A
A5kol] “JrF/PH 5] dbi-g EECl, Anhs GEiE, 1984) A Al Fol B@a#ine] 28] Ma
EaRe] wiZ-g whebr] S ol F BEFEMIL v A, & Ayt EA, Lo}, Hojo MM
52 7ol °| fFfael el =lv, fMifole 7eAl=ein] 7| A §-Holl BEaFH7) vehde Aol 4
folct, woluls (B - SEE, 1974) #Mifie S/lel B B SFl e ZoiE o] Fw 9)
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%3 Bk £M5 Jebl=dl, EEE P AEES BEgIETY A5t b wlA BksEr] A =kst
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Early Life History and Spawning Behavior of the Gobiid Fish,
Luciogobius guttatus Gill

Yong Uk Kim, Kyeong-Ho Han, Chung-Bae Kang and Jung-Wha Ryu
Department of Marine Biology, National Fisheries University of Pusan,
Nam-gu, Pusan 608-737, Korea

The gobiid fish, Luciogobius guttatus Gill has an anguilliform with some blackish and reddish
brown color in life. It grows up to 90 mm in total length. The specimens have been collected from
several localities in the southern parts of Korea and Hokkaido, Japan.

During the ebb tide, the fish was found in high level of intertidal zone exposed to the air among
pebbles in the hollows and slopes of rocks. There are also some other small gobiid fishes
comprising 3 species of relative gobies and 1 species of blennioid fish.

A total of 5 egg masses were collected from the coast of Haeundae in April to May 1990.

Each egg mass was deposited in one layer on the underside of a stone embedded in pebbles and
guarded by the male parent.

The eggs are club-shaped ranging from 2.71 to 2.80 mm in long axis and from 0.65 to 0.74 mm
in short axis.

The eggs were hatched in 98 hours after incubatied at the temperature varying from 19.5 to
25.5C. '

The newly hatched larvae were from 3.85 to 4.00 mm in total length with 35~ 36 myomeres.

In eleven days after hatching, total length reached 5.50 mm. The part of the fin-fold of the
future dorsal and anal fins became high.

In sixteen days after hatching, the lavae averaged 6.20 mm in total length and the caudal
notochord flex at 45°.

The larvae reached the juvenile stage in 48~50 days after hatching and attained 12.80~14.00
mm in total length, and all fin-rays was formed.

Ossification of the cranium took place at 5.50 mm of mean total length in parasphenoid and
basioccipital. Ossification of the visceral skeleton occurred in areas where active movements
of bones are required, notalbly in the parts of feeding and respiration.

Vertebrae began to develop from the anterior end to ossify posteriorly. Neural and haemal
spines of vertebrae ossified always prior to the corresponding centra.

When larvae reached to about 6.60 mm in mean total length (17~ 18 days after hatching), jaw
bones were more repidly ossified than vertebrae and cranium.

Ossification of all bones nearly completed when the larvae reached to 13.40 mm in mean total
length (47~50 days after hatching).



