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ABSTRACT

In order to study the embryonic development and hatching of wild long shanny, Stichaeus
grigorjewi, were caught with the gill nets in the East Sea of Korea, and stocked at indoor
tanks to induce natural spawning in February 25, 1994 and February 16 to 24, 1995. They
were already matured when stocked, and average body length (50.66 cm) and body weight
(1,192.74 g) of 57 females and average body length (48.62 cm) and body weight (612.58
g) of 43 males were recorded. Before stocking, they were inserted with identification tags
(ID tags) in the dorsal muscle, and spawning was traced by the portable reader (Destron/IDI
Ltd.).

Forty females among 57 spawned successfully in the average of 4 days after stocking.
Females spawned almost all eggs contained in the ovaries at one time in the form of an
egg mass and averaging 227,200 eggs per egg mass. The egg mass was oval in shape, transiu-
cent milky in color, 20.32 c¢m long axis and 1457 cm short axis in size, and 803.7 g in
weight. Male parents guarded their egg masses and circulated water with the tail part of
the body.
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Fertilized egg was spherical in shape, and their average diameter was 154 mm. Each
egg had a containing single oil globule, and it’s average diameter was 0.37 mm. The average
water temperature was 13.2C and incubation times after fertilization were 5 hours 25 minutes
up to 2-cell stage, 13 hours up to morula stage, and 66 hours 35 minutes up to embryo
formation stage. Hatching rate was approximately 10 percent in 368 hours 50 minutes after
fertilization, and approxionately 90 percent of eggs were hatched in 425 hours 30 minutes
after fertilization.
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273 0), Stichaeus grigorjewi Herzenstein® %°1%(Order Percifomes), 7H 1|0} (Suborder Zoa-
rcoidei), 378 0] #H(Family Stichaeidae), 878 01%:(Genus Stichaeus) o &3 o1F (7 73 191D 2.2,
Sale B5E v 2 YR Jrigdl, HAloke] e xAs ) FE Bl A FE YF) AHTH
(85 1977 ; & 1980). AL TA 47~528, A1) 58~73H = vy A7
HE 40~45 cm7HA AFIAT 60 cmHAE ARFHAY 7 1991). Bl e TTHER €
Gt Qi YEL F ZolAg ST L 2 29 EAo] vk FAol&] & ]
chaeus nozawai’t QEU|, o] B A7PololA B} TS BZo Naste fevel 3 55, dE
Jeigs 2 #Ajote] BatRAs Al A4stn] ZUx ool EEIA FETHE 1980 1 FIH
1989). A7ole Saluer Eajote] A F4A 20~100 molld Aot L ojFHM, 53] A
A= FhApu] Rel 7] 3ot e 240 2 2olE R FAA e shtelch 2, Aol
ol ichthyotoxin dinogunellin (blenny roe toxin) ol2he 527} 3lojA &r& H o™ AL FAE
Qo 7)7)% FH(TIHE % 1964a & b Kamiya et al. 1977).
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BHES Aste] olRILE ZUIE AU FE PRE FE AU 24 AT +4 3R
ArlE BYe BE OF Advleo] Bastth ou® TR AuelN A Fad A F e

FAe] ore x| @mahe Zolet ¥ 4 AUrHMin 1988). ol2id FAe) ¢& Tk WHdlE
ojule] BuwHe] wWe}, A% oS ojdsle iz Algshs Wy, nAds AHel AQY orlE
olgste AR 7|7k £XAF T AMESHE WY, dn AFFH oz AR AoE SANA AR
= u Zo] 9leh(Kuronuma and Fukusho 1988). 3, €3 AAE FH s el whebr, 2t
oAuolA gk AAES ANT FAAFE v, ojule] 2R FAlste g3 AAE AAY A
e sxshs ubg aam QA AEglel £RUelA AdLRE fFEe WHoE YE T
Ql=ul(Fujita 1993), °l & 7F8 £ Wye AQARE FEA7E Wil & & AUtk wepA,
B g7 Rrhe] FEAAL Y3 7 Addeln 88 AFF shil FAe FARE I
sl o 2 A4 Adat ojulE AUFR £Eda FAMFS FE3HL, 1 el
AFsle] F7olel 2HANS 93 71ZAEE AFTHIA TP
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19944 29 252 (13) 7 19954 29 16U3E 29 24U7HA(43]) % 53l0) ZA F4] 20~40 moNA
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A7y o|, Stichaeus grigorjewi Herzenstein® FRAJ4to] #¢ A4

Aoz oY A% Aol ouE AR ST AW At FYste AAABAA
712 dobr 7] 5t Ae)E FAo 2 st F7|HQ AFEAE AAEAR, ol 7E
S YR zpAitete] o)FojA e A7l ofu]E TUBATh oAnle S4Fo] HlwF He
S MY PYstEa, Ak BYE Hd A 2R ZHFANTY SAFAZERGFFOE
S oA =4 A MAE ABBS ZAE) Hste 2zl afHE Tt dEEe] s radio
frequency identification tag (ID tag)S S=%ol 44 ¥, AU £3E £ 3X3X1 m, #
a5 8 m)ol F4E FAS vl FEEoh 2, 19959 29 24delle gARTE st
29 18U 29 2290] oln] TU3td FHo ALY FAY TYE vER oA ARSI
ojH)E Ao Z oJF Ao BB Zo A3 IRFA} QoA AT 2L T7) 913t oxytetracycline
HCl AE9l S Eaujo]Al(g=ulolal) 2 3~4UZt 300 ppm, 1AZHY F&3 AT zpdAtdel %
ZA0) od) £AT Tl AVET|(YAe] Adstn A FRlo] FHAIEA mA =2 ¢&
=387 t=E A)7} o]Fo]3 the, portable reader (DESTRON/IDI Ltd.) & oiA|¢] 4=l Sle
ID tag® TAWES ety AeHs ABFe FHFE vnFo R, FWHAE FH3 A
Aerers zA}eg L) o)n] ALYz Fol Blole BFEA) Ak, £ Holv HAN AFEE HoiM
olu]7} HAHEE syt AL SE JAYAQN 2Egl] AQHFE FFotd ARALE FANAUL
AgE Lol SAHE AL BAF] Yot HA(FE 1 mm)E Tt wiFAZIch AAd_E AP
oju] AFS7IZFES] £ YE 92~11.0C, SEFEE 31.5~326%%Ah
FHE ge 578 FA & FHL ZAs], 2IE AT FY o}2PF2(H7A 40 am, ¥°
150 cm) & AN BE3AnA BEElg F4e 8402 19 AR o 10314 fA3A,
SFRBT Baziole] AL WAE7] Hsted FA(FE 1 mm)E T wlFAR £, £E2 A
Ho| RE] B3 aeration®Z FATo] FZ9 uletd] JlEtgAl AEE {AGFAT EHELS Y
7R webo] o] o)z the, BHF W5 &g 2z} 20 g¥ R3] vH5F g 7)(Nikon, V-124)
N ZAEEL 23ee REyl APHE 5O 1Y 5~634 2R 01E AT U e T2
SAFHEA ¥R AFsidch FAHAN Bz #eloe heolv 2EF ANHY #AxES
AAEA ko), RagelE £ wle Aoyt Fd FBAo] Jomz ot 2 FHe 30W
WA= AX xojE 2 b, U 16 mme TAE ALEEA Ale]E wWloz AT FAY
e NEFe FEFey QEEE 11.9C¢ 31.7%5Th
PR 132C (H9) 120~1420)2 22F F242(40X30%30 cm) 370 A7 Tk ofw]ofA
Hdolzl AT oF 5000704 4831, dr7(Olympus, BH-2)# TV 43FX(JVC, TK-900U)E At
£3ted W FAL 2ARBIYD Fe 25 BXAAZL REH 9le d]E(Advantec Ltd, LH-
1000 C) & ZA3YIL, 4% 1Y 58449 2~33d FRI5AA <8} aerationA|A FH T} 4
%o TE2 PTh FRAT EF TAGAAAY heNte Z ZADATE 50% olFARE WE
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4 3

AAsrgo] AleE el ofnle) B AR B FHL Table 1, 2 L Fig. 19 ehiich
1994 29 2590 AMEE ojulE FFAF 5618 cm, BT 5102 cm ¥ HIEFF 1,168.20
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Fig. 1. Size frequencies of the body length and weight of parents Stichacus grigorjewi used for spawning

experiment.

Table 1. Average body length (total length, TL : standard body length, BL) and weight (BW) of wild
mature Stichaeus grigorjewi stocked in 9 m® tanks for the induction of natural spawning. Values
in parentheses are the standard deviations

Trial Date Sex No. TL (cm) BL (cm) BW (g
94—1  Feb. 25, F 25 56.18 (4.28) 5102 (357)  1,168.20 (235.20)
1994 M 20 5008 (2.30)  46.06 (2.10) 564.25 (190.40)
95—1  Feb. 16, F 7 5459 (1.33) 4997 (1.21)  1,036.00 (122.89)
1995 M 7 5596 (245)  50.89 (2.61) 764.29 (353.54)
95—2  Feb. 18, F 6 5535 (3.07) 4993 (270)  1,217.33 (238.26)
1995 M 6 5738 (5.01) 5220 (4.60) 735.33 ( 47.29)
95—3  Feb. 22, F 8 5591 (245)  51.11 (198)  1,256.87 (202.99)
1995 M 10 5342 (2.72) 4851 (252) 529.30 (102.49)
95—4  Feb. 24, F 11 5494 (234) 5038 (231)  1,288.18 (133.16)
1995 M 0 - - -
Subtotal F 32 55.18 (2.29) 5038 (2.08) 121191 (191.53)
& mean M 23 5526 (361)  50.17 (3.37) 654.61 (227.31)
Total F 57 5562 (3.16)  50.66 (2.73)  1,192.74 (210.68)
& mean M 43 52.85 (3.00) 4826 (2.76) 612,58 (210.14)

g2 &7 2571e] 2 T WA 50.08 cm, BT A 46.06 cm, 123 HFFFF 564.25 go] FH 20u] Yok
8|2 1995 29 16U H-E] 29 24U7A) 430l AA AML-S ofn|e HI AR, HEAF 2 FFFFol
Z}z} 5518 cm, 50.38 cm % 1,211.91 g¢ o#H 327ka)9} Zhztel A7) 5526 cm, 50.17 cm 2 654.61
g9 #7 23utE ek A8 oim 43 F 570hEle] APHAE 452~553 cm¥ L, 48~52 cm9
B 46ute] F 80.7% 2 WiRES AXBYrh 283, #A 43 vl AFUAE 43.9~56.0
em@G o, 36~40 cmoll A 24vte] & AA Q] 558% 2 GHlolA B} vl e Holduh THEEE
AFETNA B} g9 Zolrt FHEte, Al A9 1,000 golA 1,450 g7hA7F 71.9% <1 W,
2] Z9-+= 400 goll A 850 gZtAI7E AR Y 90.7% 2 UIRES AXsla], Aed Lol TAR Ao
o] FFo] F3oA B FAs] A
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74 0), Stichaeus grigorjewi Herzenstein®] FHAbe] B3 A7

Table 2. Regression data for logarithmic values of body weight (BW, g) against total length (TL, mm)
and standard length (BL, mm) of wild mature Stichaeus grigorjewi used for natural spawn-
ing

Trial Date Log BW Sex Regression

against equation

94—1  Feb. 25, Log TL F BW=0.9042X107*TL>"* 0.06842 067235 18.2526""
(N=F, 25 1994 M BW=28819X107°TL**** (.12829 0.78256 18.2966"*
M, 20) Log BL F BW=1378X107*BL*™ (005963 066208 15.8253*"
M  BW=15665X10""BL** (.10923 0.79320 20.1058**

95—1~ Feb. 16~ Log TL F BW=1.0389X107*TL*™ 0.05608 0.61266 16.8256"*
M

F

M

SE Y F

95—4  Feb. 24, BW=12443X107°TL?*®¥ 0,09935 0.63732 14.3640**
(N=F,32: 1995 Log BL BW=1.8784 X107*BL*®® (,05833 055910 12.7329**
M, 23) BW=0.8813 X107 °BL**®* 009549 0.67184 17.2767**
SE : Standard error of slope, y . Correlation coefficient, F . Test of statistical significance.
* :p<005 ** :p<{00L

ALEE ofuje] AAte] thyt Fke] #AI(Table 2)& 19943 29 2596 7T ojule] 7
BW=0.9042 X 107*TL>**%, 7] BW=2.8819X 10~°TL***0]]1, 19953 T £ A5+ <43 BW=1
0389X 10 *TL*™°, 47 BW=1.2443X 107°TL*** o]t} 2o ik T3 #AE 1994dxoe
&3 BW=1.3787 X 10™“BL**™, =21 BW=1.5665X 10 *BL****% 1, 19953 ¢] 7-%
X107*BL**®, 7 BW=0.8813X 10 °BL**** & 43} Z k2] BA oA} FAMS

AW FxolA Frgo] ofule] ot AR ZHEF Table 3o LFERHASA.

Table 3. Results of natural spawning by wild mature Stichaeus grigorjewi stocked at 9 m® indoor tanks.
Values are mean + standard deviation
No. of spawners  Time®*" Weight of spawner (g) Spawned eggs  Remained eggs

Trial Stock Spawn % st?)ctlgiglg Pre- Post- Weight*** No. Weight*** No.
(days) spawning spawning (g (10 (g o

94—1 25 19 76.0 38 13250 11987 8167  230.6 212 39
+28 £3128 +1954 +£178.7 £484 +104 +1.0
95—1 7 3 429 100  1,0720 8720  867.7 2443 273 5.0
+17 £1443  £1501 £503 £14.7 +95 +1.7
95—-2 6 3 50.0 83 13503 11127 8733 2463 413 7.6
+12  £2279 £1954 +1171 £330 195 +2.4

95—3 3 7 87.5 27 12569 963.7 729.7 2058 18.9 35
+19 £203.0 £1156 <+£157.7 +444 +49 +0.9
95—4 11 8 72.7 19  1,2882 9839 7872 2243 12.1 2.2

+06  +1331 1978 +1973 1540 +6.2 +0.4
Total 32 21 65.6 42 12481 9371 7919 2241 20.7 3.8

& mean +13 +1679 +2175 +161.0 +447 100 +0.8

Total 57 40 70.2 4.0 1,284.6 1,061.4 803.7 2272 209 3.8
& mean +23  +2367 £177.3 +1694 +465 +10.2 +0.9
* Symbols as in Table 1.

* %  Elapsed time in days after stocking until the natural spawning occurred.
* * % wet weight
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1994 2€ 259 A 257E]F 190kel7) AbRtEle] 76.0% o AAANRES HYh FRd £4%
B 38Y ol AAidTo] o]FoiHT, A@H FEAF 1,3250 goll A AdFolE 11897 gog 7
& AR Y F2-8 92~11.0C A 4F 1vle)F Arehake 816.7 g0 2 230,6007) .21, Abeto
o] FolA|A] ki Aol o} e &e HT 3900712 WL wsdoldrh 199519 A 24 16
URE 29 24U7NA 4389 ZA £83 42 F 2orF 210kt st BT 656% 9 AA
VBES HYoH, I AANTES] WY 429~875% Joh. T2 FEF AFAA ] 287)7He
29 2494 FE&& on|(HFF 95—4) A7} 74 Frol 4% 19U Arahsl, 29 16U (A EF
9%5—-Dol #83 o= B 100Y0] 28HUTE BT £20U9FE 4292 199435 Avel &
AT Ao g % AT WstE 19941 A9} frALle] AbehAd BEAS 1,248.1 goll A A%
937.1 g2 a3tk 47 kel Abbare 2058007804 246,30070 (55 % 729.7~8733 g) 9
Hedom, B 224,100 (FF % 7919 g ok §8, Adto] o]FARA @1 Ao e L& IA
kg B 2,20070904 7,60070 (BT 3,.80070) Atk 19949 13]9k 1995 439 (AN AnE
Tk, HA &2 579kl F 40m)e)rt AQadste] B 702% o AANFES BQTh $A 10t
PR 227200091, o] X BT dauel ol W e AR nedow 3 1uiew
B 3,80070 ATt

ARAZES B A o]FoX A= AT FE A Y 5ARE 8A] Atold]| o] Foj ALt AT
T3 FE BHY, HA gFo] = upetoll 71grd] grolM Aerg A e, o] wWo 4L 3jokg]
HHERR G2A HAFd o) thh BAE yola)E PAee £ vlgd vk (Fig 2a). o)
BN E 0FAM 1AL AE 20Eon, de skl EUW 1 F99) YW FA 19t
TrbebA gol F918 EUA RS AR T3 meARgnE ol&dld BS FEAAA Holg
& Sle Y7A A ukEo] AT = YEF YL, FBNL] FTHFE ol8HA Atk (Fig
2b). olFA YA =ul2 FE7)7} Bvhd BFHE) g W dSo] B o)t 93] Yyt
HAL, Goll o] U HAT 2E QlofAdN B& FFdte] AEASY Zo] Hol ¥ &R A

I

=

@79 YEA)E F7 2032+5.70 cm, B 14.57+4.82 cm L F 8037 go.2 52 5 gE o=
F2aba] gk 4ol dolglg AsYHFig 20).

A2 g3 Aol Folgld & @ dekehel A7) Table 43 2ok £42] B AL 154+0.12
mm%BL HF 3HEL 1124037 mmA . 4ol Dol BFA A 0374003 mme] §FE ] 2=
Aol HA gn A o dol W migude] HE J4EL 1.23+0.10 mmEA, AHE &
Hls Zgkch @Al MaH] Eofl FAMLs} oy AHPN Sgovy do] AA Hale A
44 & & e B HFDE L 1.60+£0.05 mmE FAGY ¥& i #Hd 2y, g
WEAF A 2uEEA 2 2717} ol A FH AT 0.93+£0.09 mmETh wetd 7o HF A
0.40£0.05 mmAth. FZWAA AANTE Lo £AET PLAFT Mo} 2EA AHE o] {etnz
folg welkd 3 B AIAA Y WEES Table 591 Yeh)ich

THES AET 95— 2004 HT 246,30071 4= 167,800707F S-S 681% 2 AYTEE 1
2R3, HPT 95— 3o1M HTF 205800709 25 195000707 RO 904.8% = 7 =) dok
7R AEET F-38 % HPT 95— 294 71 Yola) 242} 57.8% 9 49.8% QL A BT 95— 300 A)
7V Eold Z4zh 89.7% 9F 729% Atk olM¥ £AE, WAHE L F3H89] ole FlEte xpdAt

A
3

L i o to =
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Fig. 2. Embryonic development of Stichaeus grigoyjewt.
(a) Spawning and egg mass; (b) Fertilization and guarding by male ; (¢) Egg mass after
fertilization, 20.32 c¢m in long axis, 1457 cm in short axis, 8037 g in wet weight ; (d) Egg
mass of eye-pigmented stage 5 (e) eggs attached with one another ; (f) Fertilized egg, 154
em in diameter 5 (g) 2-cell stages (h) 4-cell stages (i) 8-cell stage: (;)) Morula stage 5
(k) Blastula stage 3 (1) Gastrula stage 5 (m) Formation of lens and auditory vesicles : (n)
Newly hatched larva, 642 mm in total length.

Table 4. Comparison of egg characteristics of spawned, eye pigmented and remained eggs in ovaries

after spawning

Spawned eggs Remained eggs in ovaries  Eye pigmented eggs
Mean SD Mean SD Mean SD
Egg
Diameter (mm) 154 0.12 1.23 0.10 1.60 0.05
Weight (mg) 3.55 0.43 2.93 0.22 357 0.59
Yolksac
Diameter (mm) 112 0.37 0.93 0.13 0.93 0.09
Oil globule
Diameter (mm)  0.37 0.03 0.25 0.02 040 0.05
24171 2719 pololA] & Aaly] Huke FUE ojvlel A% e F Al Wi TRiEe
Mz Boigd AFAS A% 71We & 5 ok 199497 19951 530] A AAEE 2
A A 7bEe] AEET BEe-e Saeie] BE, 43 1 okd B 227200009 & F 194700707
2250} 857% 9 WAFAES BAL, 18270077 Hetelo} 804% o] B LN ES 24k adz
BT 246300702 LdFolH 143, 6007}17} nasloly HaERdee 632% At
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478 0), Stichaeus grigorjewi Herzenstein®] £ R AYAto] 7 A

Table 5. Changes of survival rates for spawned eggs during the embryonic development. Values

are mean *+ standard deviation

Trial* Spawning Fertilization Eye pigmented stage Hatching
No. No. eggs  No. eggs % No. eggs % No. larvae %
spawners  (10°) (10" (10 (10*)
M-1 19 230.6 204.5 88.7 190.9 82.8 1414 61.3
+484 +42.7 +394 +32.2
95—1 3 2443 182.3 74.6 172.5 70.6 148.3 60.7
+14.7 +15.9 +13.6 +21.3
95—2 3 246.3 167.8 68.1 1424 57.8 1227 49.8
+33.0 +42.3 +31.3 +21.0
95—3 7 205.8 195.0 9.8 184.6 89.7 150.0 729
+44.4 +31.3 +20.4 +16.4
95—4 8 2243 185.9 829 180.4 80.4 149.3 66.6
+54.0 +52.3 +204 +30.7
Subtotal 21 224.1 185.8 829 175.2 78.2 145.6 65.0
& mean 1422 +33.7 +30.0 +232
Total 40 227.2 194.7 85.7 182.7 80.4 143.6 63.2
& mean +45.1 +38.0 +34.5 +27.5

* Symbols as in Table 1.

Table 6. Incubation time of various developmental stages of Stichaeus grigovjewi eggs at 13.2C

Developmental stages Time after fertilization (hours)
2—cell stage 5:25
4—cell stage 6:45
8—cell stage 8:00

16—cell stage 10 7 20
32—cell stage 11:15
64 —cell stage 131 00
Morula stage 14 7 40
Blastula stage 18 . 00
Early gastrula stage 26155
Late gastrula stage 5720
Embryo formation 66 : 35
Formation of 4~5 myomeres 90 © 00
Formation of eye vesicles 114 2 30
Formation of auditory vesicles 1381 25
Heart beat started 148 1 00
Eye pigmented egg 210020
10% embryos hatched 368 50
50% embryos hatched 395 . 40
90% embryos hatched 425 30
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BFFE 132CoA Zrgole) Wb BAS 2 SAGA 7R e 2841 BH(Table 6, Fig. 2),
FAZ 2AF7)74A] 5A7F 2580 £8FHAT, o] F FEE AL AT 4080 A7) o
2gth 18A|7lo] ATE F Fu)7)o] o]ZH D, 26A17F 5581 H7) dul7], 57417 2086 37
G 7)ol oj= Tk 66417k 35%0] A o wia7t FAH AT, 90417 HFHBAA 4~570¢f 2o
pREACh X} olx o] FAHL 2zt =4 F 11447 3083} 1384]7F 2580 B A}, 1484170
ARPL o) AAo] vtest uiA 7t & FHow, 210 AI7E 20%-0] AHEIHA bl SN AT} 7FEHA
Aztglo], vao] upgZojx] RE AN wIhe o] SUoRE A BEHUG FIk E
Qbofj o} Zo] o] P MRE o] FAHI, FAF 368417 50%(F 159) ] A S W <F
10% 9] %-3l7} o] Fojx)7]) Al&ald, 425412 308 (F 18) ol &F 90% &) =poirt HE=Ach

A

£(1980) & E3Ha ol 2] F7go] Ak7|E 6~7LE B3 913, Kyushin (1990)2 4 ¥ Funka
BayollM 3€ <9 6C AFTA A& ouE Agsty FAE A v Aok 23, B 79
quldE-E 9jalM Aholel TWNAE AF ALY, 6~7 Lollv EWRAE FopE F UL,
A7) 19 kol A atete 29 SHEVFAIR S 20] 11T ©]3LE 31731 HA AFdto] o] R KT
olzigh AHgr]e] EAF aole B ATE A3 3 o E ¥ I £(1980) o+ Kyushin
(1990) 0] BHu3 sjdo e #& 5 g A Aolo] 7IQIg Ao Aztdnh

19959 29 16YRH 29 24U7A ofulE FEe AuolM zdard AEE AT 2, F_F
Abgto] o] 2R 7|71A] @31 Al7He 29 22499 S T 19U R 7MY AN, 28 16%1E 100Y =
7 Aok 23, 19959 A& AR doll 339 H9E FALE AFEFR A7) ou)t
FZUA Adstde] o|ZoAEXE A&Ho g ZAFIFOY 29 169 olAdle A 4bHX
USkT, 29 24U ol Fol= A HEHRE FA oln] JEEo] WA AAIE AT F, Fole
10~11T M 2€ 20¢2 AFZE dle] 9Jifo] AR FL o F83 2d A A3,
AFglole AulelA fA AANEE Al F e RAoE Ak A ks AdF o F
vlms] B Avgo] oAl AehA HEAFTS 1,284.6 gollA AgFols 10614 gl 2 W 223
g9 AFo] it 3, AE RG] HFFAE 803.7 g2 2 oF 367 Tt o[ A&
At A F egg chorion©] FEHA £2& F578 29 ofyzl(Kyushin 1990), &7 U Aloldll &-f=of
de g 71AF "oz AL

Z7g0) GA 1 vhelel H Abdee 22720070 H Tk olEF Ade £(1980)0] Eidk Aol
A 21909 RAMRTh e Aol T FIHAIX|oFE (Zoacoidel) )1 ZEW R &, Dictyosoma
burgeri®) 2,146~6,47570 (BHE - HE 1972a), '@/ Opisthocintrus tinuisS] 400~ 2,2007H (EELE
198D E Tt A Boka, Frgole} AFA st AL E783 ke @A sle T ek X o}5 (Ble-
nnioidei) ©1F<] ST =} S Omobranchus loxozonus ] 90078 GEEE « KA 1973), Blennius yata-
bei®) 450~1,2007R GEEE - Z=FS 1980) 2 Dasson trossulus®] 1,000~2,00078 GEEE 1982) ¢} vl 3hd
A3 guch 13 A@dFe Fulo) Holgld & Ha 38007H, BT ¥ 123 mmE AdAks
U %o Hi ¢4 154 mmEY ARL ER vigsdelgich oleid AAE & w FuPols &
TAWM X 49 Omobranchus loxozonus (EE - KH 1973)Te 28] A AHFE ol 2H33Hs
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78 0l, Stichaeus grigorjewi Herzenstein®] ZRB Ao 33

& T Utk AAdDe AFEE ofm F 57 wlEle] UAF 40 v} 2o FEF HE 4Y Tl
Aol Al ApAitdetdt, zdatdte] st F kgl 2 ofd ZARREE AASD A Fx) ¢
g3t ot AA S 271 Ao BAIQlel ZE Al 1Y ool MR sHAbstsdch o8 F Hile
gl o 8F BRF 4% £Y So AHE 4N U, Abghe] wE A Fekste] o HA}
ok A7HE.

W e} x 5o 2het Aol Chasmodes bosquianus (Hildebrand and Cable 1938), Neoclinus bryope
(BEIE - JHEE 1972b), Omobranchus loxozonus GERE + KH 1973), Tripterygion etheostoma (EBIE - B
1973), Blennius yatabei (GEEE - Z=F 1980), Chasmodes suburrai (Kevin 1981), T2 = a}x] (GEzE
1982), MM =ekR] Istiblennius stellifer (&3 ¥ 1989) R HWISX| Pictiblennius yatabei (% %
1992) F3 #Zo] 4& HolgE PR 9x I Foz OB EA B AHdo ojmy} ¢S
B3t 3, 1EWS2A Dictyosoma burgeri (EBIE - 5812 1972a), S =2+X)(Zoarchias uchidai),
M &M 8} X) (Ernogrammus hexagrammus), Enedrias nebulosus, 2 Ernogrammus hexagrammus St 2©)
bl gojelg st oulzt ol AL WA REdhe TR FEzb UEul(kE 19545 £
% 1992), F78ole $Ae) Aol &3te AFHAL 2 ok &, Aol RS s UH FA0
D717k S WEY I 4 2R mA=duE BE f5AFIEA $A4S A7), $Ho] ¢5Y
Fo= AL A% dE BRIshEA me=duE B8 f5AA ddoldE 98 = gyyoen
e old 4o HE HFl thE SUMAIXOLE o R (HEE - EE 19722 EEE 1083 o)A #ul
ofuiel, wl=e}R)okE o] F(Hildebrand and Cable 1938 ; /K5 1954 ; EiE - & 1972b 5 i - &M
1980 ; Kevin 1981 Mx &3] B 4 glch

Kyushin (1990)2 4780l 329 chorion EHol= S F250] g d&oe 5~30 ym

4 4L st A BE FE HY, Bl AXEM HARo] A& glojAT AEA 9 T
ol HojA el YRR §E34%4 5 /A wEo] A
=oju] {53 95 aloz A3, AF 4 & Aol F7) o)
TH Y2 =A HAY, neFdede gdol Iz dol glo]
H3HA Heoh

Brgolo] FATL AHT 47 RAEEAY F7)8 FEE AeE A FFoR AV HAFA
1.54£0.12 mm=EA] Kyushin (1990)¢] 2113+ F7ole] 4 27) 1.59~1.72 mm BErhe Z& A o]
AN o] 27l e TR oM AR aEW XY AT 7] 2.12~2.18 mm (HEE - i
19722) 20} ZAT W 22X o}E oj{ FZu|Lekel 0.80~0.86X0.73~0.79 mm (& 1982),
AeH =22 2] 0.84~0.88 mm (&7 # 1989) X Ful=ekx]9] 0.72~0.80 mm (£ % 1992) Btk
& oo},

Kyushin (1990)& HT4& 6.1ToA Aol FAvte] B4-S Axstgeny, WxFA 16047t
28 HUI, F7RAE 79747 33Y) 0] 28 EATh B A7 ME HEFL 132094 £33
el ste, viA] FA47EA] 66A13F 35%, 50% F-BAA] 395A17F 40%0) 2 Q =Tk o] @A WAETA 7R
&8 AT ThE AL 29 Aolo] ZIddnn & 4 gtk o] F £29] x}o]2 HAEI] YA,
e 2(FTEFE, € X FFHAIZL hours) & $4bsta] YEhfo] B, Kyushin (1990) 9] 7% ¥
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QA W5 e 976CRT, FIAAY AAF2e 48620 B A7) A5 WA 24
NAe) ARFLE §78CAR, Fe7A HeL 5522C2A Kyushind] A7 2Fe}t Z Aol
HolA agith

ko
4

ALA ZaetolA ojF o] Ag o U o]fEHE T8 oFFY &l 7ol Stichaeus grigor-
jewi Herzenstein® 1994'd 29 2597 1995\ 29 16U ¥E} 29 249744 ¥ 53]o 24 A& AT
Adm oAl TUSK, ASzdA AT FESGE T IS ATtk THE
ojue] FAAY, AR L T Az IAHANA 5562 cm, 50.66 cm, 1,192.74 golxL, FAAM=
52.85 cm, 4826 cm, 2 61258 go 2 FHol w3 el Aol iy FF HIZb EIhTh H4HS
Zzo] 83 T BT 49 gl o]FH T, ABAIY F2L 92~11.0CHTE FH F 577HF 40
olalzb Aol Abeste 702% 9 AAATES B, 4R 1 AteR HEgdTE 227,20070 itk
Ao Fz Ao olFojA 130 Aol AF W] wiEwd eIy Uy FEE FTsA L,
I dHe] e HEA 2032 om, HOEA 1457 cm D HFEH 8037 goldrk £Ao] ¢4EH
FdE FAL AL G HIIIch

2] HAGAL 154 mm, BAFEEE 112 mmPeH, B727 037 mme) F7 HE Zeth
Aarg ool HFSAE, wols 2 2Iee A7 857%, 804% % 632% Aok FH4-E 132T0A
o) A% WA GAE QAL 24 E7)7R) 5AZE 258, A7) 13417, 7] 18A17E, ¥
Gl 7] 57417 2080100, 66417 3586 wWixZt AU 1 F wAle] HaElo] 368412F 50
Huate] ok 10% 9] Aojrt BIEUL, 425412 308l AA ol o 90% 7t F3HE AT
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