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KIRER T TUREE, B, BRI REORELDED 4 E Uis, BRIET AR TIRAFRISL
OFEROTERE, ke, mREBRES J OBIBIC X A TRBOEEE, WHEBIZERDNTLL, FEcEd
BT FNFNOAER 2 6 it U Tl L B ROREHECE TAEALD D LEEMAR &
TEE, SRR, A, RREAEE, ¥HIETES, AREFTE 20RBIS I RER I DNTUL LN, &
DI ERICE T 5 T CIRENIERIEIC DN T S o & BB SHIRE ZERUTED T DT,

¢ OBIFE I T BBl AR R I X UK B I B E RIS OBEI X > TRELICE D
T, R EEEEBHTUL Do 5 KRATROEBDINLL & CAPDE NN, o EROEREE -
TEILIHRUIVEE Y .

AT SN TIRNEDY 4 BN TN D TERRBNTENENE AN X, FEROMER L5,
FEREEE, BRI O BB E IR ERRUIL, Jods, BB AR TR ERORGRERICE &
SE, & CHEFENZ S FCEENICER EBDOND < 7 > TN TR LI,

30, BAEYF ¥ALREDD L TRABSEL, BRECEESZIORNERLO7 F IRABTH 3
N, CNOKETABEOHEE v F FREEO Z UL TSI IEd g gy, BEDERRERL S
NIRRT, G0 L OVEERRIR & OB BAEMFETHITD 2 ERCRAIT A &, b o L L fThN
THH0R, OB 1DHTHEHY, E20H0) bOMICETLIERETCRLEE,

JORDAN ¢ SNYDER (1901) [ZEAREY » ¥ BREOSEFNEHREICHNT, ~"eBREE 1B <
Muraenesox cinereus (FORSKAL) 104 L, BLEEKER (1867) DRI LTIz Y + 4 7 F T8 Ozxyconger
AWM THEE A TEREY 2B 2B L Iz, COTERRISMBEEME (1938), WE (1940) 0¥
Y > THBINT I, FilieEdh (1954) (RS L OMEGEREERE L Th oI L R A E
Muraenesox yamaguchiensis %A, BHHE (1954) ZXANEENEOEEBIHEE2 —BHL MICL
120 '

NEBREODTEICE T ZBOX/T b O, REREO L O T JORDAN & SNYDER (1901),
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FRANZ (1910), SNYDER (1912), JORDAN & TANAKA & SNYDER (1913), MATSUURA (1920),

HE (1927), 2H (1927), i (1934), SCHMIDT (1930), JORDAN & METZ (1931), FEE (1936),

Al (1936), JEE (1940), Fril (1940), HF (1949), Fil& &I (1951), AR (1952), B & M
(1957) 22X, $£1-HEADMNO S DD TIE RUTTER (1897), JORDAN & RICHARDOSON (1908),

JORDAN (- DICKERSON (1908), SEALE (1910), MORI (1928), FOWLER (1931, 1938), @il (1942),
SMITH (1950) £ DG D 5,

JORDAN & SNYDER (1901) B HAE Y » ¥ HEEOSEEWERFKIBNT7 r oA 2 LV
D, EEUTHEBOHRE R & LU THKHERZmMA, BAREY > TREEE 2R IBICoEL I,
ZD#, SNYDER (1908) ik t HERBML, J 51 (1912) 1 JORDAN » SNYDER (1901) O
ICHEME 272 T 1 BUECOELUI., £0%, JORDAN & HUBBS (1925) R#inicE L OOERE 2 5
WIIUTHRAED 7 7 SRS 9 BIoBIc o U I,

ZNLE SNYDER (1912) O EARIEEA (1931), FEE (1940) T EI L - THE N, JORDAN
& TIUBBS (1925) OFEARIIFME & MRE (1938) 78 EAEEIRUITY, BRI EHIE (1955) 13 Colo-
conger raniceps ALCOCK Bii A THARET + IHEIE» 0B 128 2 TEIICOEU T2, X 5T EB (1956)
AR L CREOBBEIC L SO TERN 210, BAEOLRRE 2 BEHOB 4 4 HEI/EL
12 112U C OWIETid Coloconger BORIER & U HDOd - TS,

HREZZ b MCE BRSO TR ARG I 36 L OB BT RS b T 5,

AR TIIRERE (1906) T+ ¥ &= 7 5 TOMRT OOV THEL, 247 (1933) XA LERE
PARIEZEIWCHEETAL T b 7 7 VAREAEL, (AT FITOFATHB T EREF LT, L
X xMHE (1932) BAE, =7 5 TEOMBED AR Y - ¥ BREOER ) I ORIz DT
{HOUWHRERT T,

B EOTE TG - SO 8T 5 —HOTRSEALNG, Tabb, LE (1948)
BIREBOMEI R 2R A, HBER, BFEILSRS L CHERAD 3BOELRREY, #5057,
HERL BB S DN TENEFNRE U, F12ES (1949) BSOS ONT, FERRIYE
Fi (1953, /55) EEMR, oMM, FREERE RE AN MEEOCTEL IOV TEE LT,
FICKE D (1954) EBER A 20570, B, FS, REBS I UG KoL TL 5, B
NEEDENL DFHEZHL I, 208, B (1956) ENEOERICDVTIREL, =& « 1 -8
B AD - 2B EOBEERE &AL E2MOMIC UL, S HITED EME (1957) iS5
DWT, B (1957) BEICRY 5 A OEHELIC DN TENEFNRE L 17,

—Ji. Zx B (1952) BAEKGERE N T OB BAESSENTIE 20076, H BEORA, BEONAKER, M
BB TS X OS2 SO TIRE UTce TI0@ESF (1957, 159) 13 BB KR ICET 5 = DEESIEAS &
REEPE T ST DT L 53z,

VT FACDNVTEL S VLR S D% TV, EARLER (1954) IHBOEDOMEBES L 0BOR
BT g 2BPWRICOWT, FRFEER (1952) BEIKICE > TC <7 F TOBAFLOEBIC DN TZ
NENHELU I, E12RE (1953) 38 L CHAERE RSO O LBBBENIIIRCISNT AT « =7
TADRIE S ETRE DBERR L 5, NEWITH, A, TEME MENTHLCE, TioeT ST
WITH:, AR, BAEKTHAZC ERERBELPICUI, Sl (1956) EEE 7 - T2 EMR B
PEZ DT, FICME &SR (1956) RSB~ 7 7 OB OV TENENEE LI, Chbd
BPETFHESL (1954) BHBRKKEICRT 2 ~ 7 » TOHERES X ORIEIC DT, §IKEfrHEs
BIFEEE (1947) 2SEIIICHETAEE 2 EHEL T D,
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Prat I. Morphology

B—E T AL I O H &

Chapter I. Larva and elver of the conger eel

T 2 o &
o FEBE KT S ARSI A OBE 2L AL TR, v FRT GRASSL &
CALANDRUCCIO (189¢), JOHANSEN (1905), PETERSON (1905), SCHMIDT (1906,709), GRASSI
(1913), STRUBBERG (1913), DELSMAN (1929), EHRENBAUM (1930), FORD (1931), BRUUN (1937),
JESPERSEN (1942) Z D L ¢ Uiz EE A b A, ¢ &iC SCHMIDT (1909) & GRASSI (1913)
ia oo FEY FEF ORI L CHAORERMOR 51 X OTEEEC DN TEs & 27, H
AEYF FHARETCOLI TR b T, WA (1915), WH (1932,/35) /L EQBIFENADL
MBI B, B, AEONIORERS X FEFRR2%EET 2 C &, BWHE (1927) K- TEiian
TWA L 5T, REREORE, BE BRI THORAME: UTEERLOT, FERZ<T
F TORERERICIT 2RI DN TERR 2T 15,
RBROMBBIVHEX
HLERMEAZ 195458 | A 5 19565E 5 B _RANC D T2 b BRI & 72 % (L PR RRERRS L OYa g
CHNT, BRI FATVRBIPAHAFT2ENETARBETACNIIIDOTHE, TNLDI LREKES
OB 19554F 1 B Hah b FE s A BEIchic o TN O AV, TEERIICET A
EAOHEICE DEHBCEE INT b o0 e 6 BERITTIBNL. Ch S 2EMKETHE L TRE
X, BERBIGEL TR BEEILD HUF, 10 % s~ ) VIR TEEY Uiz d 02 BT, MRS

Table 1. Number of specimens and range of body length in each stage of Conger myriaster.

ltems Developing stage Metamorphosis stage Elver stage
Range of body length in mm 85.4~126.2 122.0~68.6 71.9~78.3
Number of specimens 406 136 4
s
BH\.;

. _.»:7"'/HH

Al:
BL

Fig, 1. Measurements of various parts of body in both developing and metamorphosis
stages of C. myriaster.

MIfEIS L OEAORER AT IRFESITCEELUIEE S ov e U B (10 %) TERELIZO HE|
FUIABI P D ERND b, < ) VEEIC L SHEEOR/NRZMEHOEATIE 8.85~14.18
%, EH511.20 %, ZEHERHEEA TIZ7.89~11.61 %, 9 .44 %R ZNENRUI,

_——13.__..
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Standard length -

I:I 42 43 —— Ano-dorsal myotormes —s |

R :/7//77777///// I, ////////////////,f/ W) //L/’// )77??773
SRS I

preanal myotomes “ Postanat -
Tyotemes

Fig. 2. Showing measurement of standard length, counts of preanal, ano-dorsal and postanal
myotomes, and determination of positicn of the three vertical blood vessels in both
developing and metamorphosis stages of C. myriaster.

Table 2. Measurements and counts of various parts of body in both developing and metamorphosis
stages of C. myriaster.

ltems Abbrev. Measurements and counts
Body length B L Distance from tip of snout to base of caudal fin.
Anal length AL Distance from tip of snout to anus.
Head length HL Distance from tip of snout to middle portion of gill-opening.
Body height BH The highest vertical depth of trunk.
Body width BD The width of the widest part of trunk.
Eye diameter ED Horizontal diameter of eye.
Snout length S Distance from tip of snout to anterior edge of eye.
Anal fin base length AF L Distance from anus to base of caudal Ffin.
Pectoral length PL Length frem base to tip of the longest pectoral fin.
Upper jaw length ML Distance from tip to terminal of upper jaw.
Ano-dorsal length ADL Distance from origin of dorsal fin to anus.
Head height HH Depth of the head at occiput.
Dorsal fin base length DF L Distance from origin of the dorsal fin to end of the fin.
Interorbital width 1S Least width between eyes measured top of the head.
- Number of myotomes before a vertical line through anus. The
Preanal — first myotome is reckoned the antericrmost muscle segment
embracing the notochord.
Anc-dorsal — Number of myotomes between origin of dorsal fin and anus.
Myotomes
Number of myotomes behind a vertical line through anus. IF the
Postanal o line falls upon a segment, the latter is included in preanal
number, and the myotomes situated behind the line are regard as
postanal,

OERBA OGRS & OS2 5 1 351, SRS & 52 O ERE 2 353 L 08 1 1Y,
BRI ENENTRUI, TTHBOKREI & 3735 hOBRIMOER L 582 1 DITHERORA TIE A
(80~90)*, B (90~100), C (100~110), D(110~120), 33X X E (120~130) ® 5T, TREIHOER T
Al (130~120), B’ (120~110), C' (110~100), D7 (100~90), E’(90~80), F/ (80~70), G! (70~60) i3
L OH! (70~80) D 8WTXG Uiz, FIhERHOZHD ORI THUIIE 2R, Z£016060IT
DWTHEBC LW ERD, EAOREREIC Y > TN S ORBOTEMICEES LR 5 1B
BROTTEC L > THBBK LIz,

e nENmmBN A,
FRADDH BIREDE S R MOMEAOENE LBL TEDLTIES L, MEEOUE 2 RERE2UTT
> OICERE - ISR T B,

- 14 —
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L HEHOERTREROBICEDED L NELBARRTT L - THELI,

41/(Pea)2+ (Pep)2 =< | Ma—Msp |
T2IZUMa, Mp@ENENoBOYgE, Pea, Pes 24N FNoRomEEsE:

2. EBEMOFRI L OHAOER TEMEL T 4EEL EO & I F—E2A LI, TohbLE
FHOIE—EORE 21T - 100 ERDH 2, v2 OlLF 2518, BERSRUSER LT & &b,
PRIE w2 2RO F 2BELI, 3 UL, MEOBIEDE T - 10E SO RO @ o2 E
RHIOB%DEFERA 2 RO LG Uz, T2bDL t DTHEEPS n=M—1, a =0.051TH24T 5 t DEEZRD

u

u
R—~tg— —<mI X4ty
V' M

=<

Vv

e o v . v
FRRT, Yﬁtal/ﬁNk<n<y +tal/—N-
AEOERZREL Iz,

3. —HORN L AKRETIE 2 MEOB AT (1943) OZEHIRRE »EEIRL I,

ELAHTEROEAPHENE I ERBIICET 201, ABCET 2 EHARE & BELEEDS &1
JOHBC L > TROFZHZERET A L5 BBER20D0TE LTURILT, 375h LEROREBREDS
HEIHICD 5 3 DRARICHT 2 WHEAEBORIEN 2 & 3 0f, BEEREOEIES 4 F hk, HE
WEmm T EL, BRSSO 2 B0ENENFR2 X DS, FEER smm bl ke Uiz,
s, HhEE, REOIRD & THICHES 3 RME OIS 2 (180 X O & BISEE" iS4 5 i
DOEERITHEERD O HHA R REA THR LI,

R & R

1. #FORBAORIDHEE

F2ROTETHEU IR ZE 3~ 6 BITD T & 010, THDLREERICK 3 AOEHFOE 2
ORIER, HRAOEATIEEEEES L CINEEL R CBEREE, 1E, 958 wE, BE W
FRIE, SHE, K&, HRIRT O, ErARHOEA TR 2R { SHS0E S CEBLENED §
Nz,

UTEHDTORSOREIT L /25 BILOREBIC DN TR~ 3,

a. TRERKEE

BHRAERLARLOBEREIRKA, E4MA, EsHA, ™A WWRTEY Thb, SHER
s 08 (ME/BIERER) OVBEIR L > TREBIIC L 3 CORBROE LA 5 &, [HELIICS
VTHBHEL S BB TS BELESED S50, U VERENOBAAE R b o E o
CEBHIOWMC 5 8R (1R) A OB TREEENED bNIC(BE93), X bICEEE T B!
& O DMICHEEBRED 5D (1), T LEBIICA S EEBOZBRITER A BN, Fok
EE@WK%LTE@%%@@IMDM%@@AMD@%t@b,%@%B%%ﬂ?ﬁﬂﬁ?é%,gg
WL 61% 2> 5 64% KBFTL T b, G K, $70h LASEERIIC & 77 S SR H O Tt 79%
5 83% IHEL T 5, LU HY RITIS 2BBIEA X { THEHIBIT & 2 BES3 B T, 4
MHEOREMD» S THUERER/ BED s (B5H, BeE),

b. BEEEE

BEEEER CAROBINIEIN B, 4R B, £50B, #eMB ICRTE) Thd, SRBEET
BB (AEIBEEKER) OVBE2HET 210, B 15 CIT, E b A, 512 Glips H iw

MERER A BRI, BEER W A B S O B TNENZIZD BEET, TREWAVAS(1932)
2% finradial FFATUB,
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Table 3. Result of measurement during developing stage of C. myriaster. No., number of speci-
mens; S. D., standard deviation; C. V., coefficient of variation. For other abbreviations,
seec Fig. 1 and Table 2.
~~ Groups A B C
Range Mean | S. D, | C.V. [No.| Range Mean | S. D. |C.V. |No. | Renge
DFL into BL 4 10 25.;65 Zﬁg.oz ié?oz 8.82 88 Ifg.sg 24%.04 i?m 8.17| 191 1fg.ss
AFL into BL | 10 658.82 83_58.19 23?13 10.28) 87 A:?z.m 9583.09 lfz'g?oa 13.86) 191 i??.st?
HL into BL | 10 li?g.oswfg.m 9.&8?09 8.92 88 12?3.9516}?5.07 18?05 6.11)191 li'%g.@o
ADL into BL | 10 | %28 0 260 o %00 552 88 | P8 4 558 il Yooy 860189 2
IS into BL | 10 5282.0076.:22.391;}?69 14.72) &8 i?igg.oo?oi?m%ﬁg%s 20.53) 190 41&%.55
B0 ineo B | 10 499 020 | 71171 1492 & 00 PO e hE e 2198 187 (D106 g
BH into BL | 10 | %70 1 878 0 G0 0s| 2-29) 88 108 o1l Pie 0e| %oTos 7-08198 250 s
SLinto BL | 10 [*08 20 0o .05 &3 20 e e 056 T0 2 10-82190 Pt
ED into BL | 10 |°1:80 (07T ol T i%g] 895 88 208 0ol e o7] xo061| 16-52/190 g 50
HH into BL ) 10 Zi§g<6025£8.35 28?25 6.52 88 1332.5026@?.20 igém 9.37/190 22#35.71
ML into BL | 10 Siig.6837£8.53 18%37 6.65 &8 3i§§.4239£8.46 (;ES?CQ 15.92) 190 34~'A7K:;oo
PL into BL | 10 35@%?.1748352.01 1??42 19.45 88 3333.175135378 18?50 19.11) 190 32?8.33
c D E
Mean | S. D. | C.V. [No. | Range Mean S. D. | C.V. |No. | Range Mean S.D. |[C.V.
2'358.04 3&3?01 8.80| 113 Ifé.m Zﬁg.m Oﬁg.m 9.02) 6 Zig.éo 23?8.05 023.03 7.08
Sﬁg.ox ié?m 2.36/ 113 i?gf.zs 7f8.12 1i—)cl).OC) 24.39) 6 532.72 7£g.29 Iﬁg.m 14.95
16328.05 1:&(1)%04 6.53/ 113 lig?.4ol7fg.08 Iﬁé.oe 7.09) 6 1133).7218553.37 ﬁcs).ze 7.06
Bﬁg.oz 3&8?01 8.97 111 251.91 35?8.02 Ofg.oz 5.20 6 | °Z4 o Bfgm Oﬁg.% 6.85
6458 ol 5T 15.29 11388 P08 10D ol 158 6 (o] el TS o] Ciks 27| 20:68
66':888711'3962 26.80) 112 E’t?izgé.i:sé?ff.1317‘:::)8.80 261716 518(5;.1567£29914§.81 21.38
P08 o USbeal ez ia 118 1726 0 0o oa 702 6 | S0 4 "0 08l iio.19] 1042
000 P es| 1222 B2 IS o] 908 6 IR0 1 PTS o) Tikd el 1950
08 o 5 0e| 796 112" 7D o] 0 ae 12:00] 6 (2550 1™ S e "ha.0g] 18°€
29;_%,13 1;8?08 8.79|112 2322.7730ﬁ8.20 Sig.m 10.53 6 1i§i.eozgﬁ?.27 4;3.90 10.75
4455325 ig%w 11.40) 112 8L2;.7846§8.27 5;{9(7).19 8.69 6 43;;5048;:)?.16 4553.82 8.69
50.£1841 13?29 16.13 112 31'%2.7750£8.54 Sﬁg.% 16.66| 6 432?83565?;39 Sﬂ.w 15.38
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Table 4. Result of measurement during metamorphosis stage of C. myriaster. No. number of
specimens; S, D., standard deviation; C. V., coefficient of variation. For other abbreviations,
see Fig. | and Table 2.
. Groups B/ e
™~ A N T I
ltems \ No. Range Mean S. D. C. V. |No. Range Mean
DFL into BL 1.67) 42 | 1.31~ 2.11] 1.654 0.02/0.2040.12| 12.12| 73 | 1.29~ 2.11| 1.57+ 0.02
AFL into BL 2.65 42 | 1.72~ 3.87] 2.75+ 0.06[0.5540.32| 23.21| 73 | 1.77~ 3.94 2.61+ 0.05
HL into BL 16.27] 42 [13.06~16.71[15.134+ 0.09)0.884£0.51] 5.82 73 {12.31~16.46 14.00:: 0.06
ADL into BL 4.60] 42 | 3.15~ 5.45| 4,254 0.05(0.4440.25] 10.35| 73 | 2.83~ 5.91 4.124 0.04
IS into BL 50.83] 42 |45.00~78.87|56 .42 0.797.554+0.46| 13.38| 73 40.20~70.67(52.554+ 0.60
BD into BL | 48.80| 42 [44.60~92.50/61.11-+ 0.11/1.0440.60 1.70| 73 -85~ J57.56:+ 0.95
BH into BL 10.89| 42 | 9.36~14.73|11 .44+ 0.12]1.1240.65{ 0.98 73 7.96“’14:34 10.584- 0.15
SL into BL 48.80( 43 44.03~58.42[49.904 0.32)3.134+0.23 .27) 73 139.77~58.67/46.834 0.32
ED into BL 67.78) 43 27.95~81.00(65. 154 0.79(7.6940.56| 11.80| 73 50.25~80.4661.984- 0.50
HH into BL 27.11] 43 125.57~47.75(30.13+ 0.33(3.27+0.24| 10.85| 73 32.00~40.3227 .71+ 0.20
ML into BL 40.67| 43 |39.47~56.70/44 .89+ 0.323.154+0.23| 7.02| 73 33.83~51.4842.23+ 0.50
PL into BL 34.86| 43 129.21~46.46(36 . 441 C.40[3.8940.28| 10.68| 73 26.10~46.52|35.72+ 0.40
(@] ‘ D/ E!
S.D. C. V. [No. ' Range Mean S.D. C. V. |No. Range Mean
0.194 0.01| 12.10] 15 | 1.36~ 1.79 1.534 0.02] 0.134 0.02| 8.50] 4 | 1.28~ 1.57| 1.454- 0.21
0.62+ 0.03] 23.75) 15 | 1.81~ 3.58 2.194- 0.11| 0.614 0.06| 27.85| 4 1.72~2.84 | 2.124 0.13
0.844 0.05] 6.00| 15 11.43~14.67[13.104- 0.15/ 0.844+ 0.10 6.41] 4 110.14~12.17(10.80-+ 0.28
0.54+ 0.03| 13.11] 15 | 3.07~ 5.87 4.504 0.15/ 0.854 0.10! 18.89] 4 | 3.55~ 7.56] 5.134 0.49
7.624- 0.43] 10.69| 15 36.56~58.82/48.634 1.25) 7.194 0.22 14.79] 4 (39.09~42.6040.10+ 0.49
11.984 0.67] 20.81] 15 34.21~80.42/52.674 2.18(12.524+ 1.42 23.75| 4 |28.67~36.17[31.154 1.02
1.86- 0.10[ 17.58 15 | 7.41~13.83 10.764 0.33| 1.92+ 0.22] 17.84| 4 15.49~17.55(16.70-F 0.28
4.044 9.23] 8.73) 15 30.74~46 85141 .16+ 0.74] 4.26- 0.52 10.35] 4 [39.09~44.84/42.19- 0.72
6.244- 0.35 10.07| 15 49.60~68.71 59.42-- 0.91| 5.244- 0.64] 8.82] 4 43.79~-58.64(51.124 2.24
2.46-4- 0.14] 8.88| 15 21.56~28.71(25.09-L 0.44] 2.55-- (.31 10.16] 4 20.53~22.0521.30+ 0.18
6.314 0.35 10.21| 15 32.00~41.09136.92-+ 0.55 3.20-- 0.39) 8.67| 4 |27.37~30.71(28.79-- 0.41
5.034 0.28) 14.08| 15 28.71~-46.85(35.03-k 0.71] 4.66-4- 0.57 13.30] 4 124.57~28.40[26.80- 0.48
E/ o
— = e T
S.D. C.V. . No. Range Mean S.D. C.V.
0.614 0.15| 42.70 1.24 1.51 1.27 4 | 1.13~ 1.23] 1.204- 0.01 0.0440.01t 3.33
0.384 0.09| 17.92 1.61 2.67 1.73 4 | 1.55~ 1.63] 1.58-L 0.0t 0.034-0.01 1.90
0.834 0.20] 7.69 9.43 11.04 9.03 4 | 7.34~ 9.11] 7.934+ 0.24 0.704-0.17 8.70
1.484 0.35| 28.85 5.16 3.58 5.40 3 | 5.47~ 7.08/ 6.014- 0.29 0.754-0.21 | 12.38
1.46-4- 0.35] 3.64] 30.16 33.13 27 .44 4 122.65~31.3224. 164+ 1.35 3.99-4£0.95 | 12.38
3.0t4 C.72] 9.66| 25.13 33.13 24.50 4 123.97~~27.00[25.464 0.39 1.1540.27 4.52
0.824 0.20] 4.91] 16.39 14.94 14.00 4 14.24~19.87]17.654 0.91] 2.69-+0.09 15.24
2.13:4- 0.5 5.05| 34.27 33.10 34.30 4 127.00~32.0829.22-+ 0.62 1.8340.44 6.26
6.64+4 1.59 12.99] 53.86 54.43 42.88 4 37.75~51.33[45.134 1.62] 4.804-1.14 10.64
0.544- 0.1 2.54, 18.60 18.59 17.15 4 417.11~~20.08]13.75+ 1.18] 5.1941.24 37.75
.21 0.29] 4.20, 27.93 27.21 24.50 4 124.06~31.32126.77+ 0.92| 2.73+0.65 | 10.20
L.414 0.34] 5.26] 23.56 25.40 20.79 4 117.11~28.76[21.784- 0.15| 4.45+1.06 | 20.43
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Table 5. Test of A and B by the first method. See p. 3.

BKETTR 8 (3)

T My M TS Mi—Mg
homs T T v/ (Peo®s (Pea)? VPED? L (Pe)?
DFL. into BL 0.08 4 0.04 2.00
AFL into BL 0.46 4+ 0.2t 2.19
HL into BL 0.39 + 0.15 2.60
ADL into BL 0.05 4 0.04 1.25
IS inte BL 5.72 + 2.60 2.20
BD into BL 5.35 + 1.83 2.92
BH into BL 0.06 4 0.06 1.00
SL into BL 3.15 + 0.52 6.06
ED into BL 7.25 + 1.76 4.12
HH into BL 1.66 4+ 0.40 4.15
ML into BL 2.60 4+ 0.70 3.71
PL into BL 3.05 + 2.16 1.41
Table 6. Test of B and C by the first method. See p. 3.
Mi{—Mg
D\“‘\ e v/ PP+ Pea)® L/ PE? T (Pen)?
DL into BL 0.07 + 0.06 1.17
T! into BL 0.97 -+ 0.09 10.78
HL into BL 0.78 + 0.08 9.75
ADL into BL 0.11 + 0.02 5.50
IS into BL 5.73 4+ 1.15 4.98
BD intc BL 10.50 4 1.24 8.47
BH into BL 0.25 + 0.06 4.17
SL into BL 3.70 4 0.42 8.81
ED into BL 3.53 4 0.9 3.68
HH into BL 2.8t 4+ 0.24 11.71
ML into BL 4.68 + 0.52 9.00
PL into BL 1.07 4 0.88 1.22
Table 7. Test of C and D by the first method. See p. 3.
S — Mi~My
k e v/ Peott (Pen)® ey - (Pe)®
DFL into BL 0.06 + 0.04 1.50
AFL into BL 0.22 4+ 0.12 1.83
HL into BL 0.51 + 0.09 5.67
ADL into BL .02 4 0.02 1.00
IS into BL 3.48 4+ 0.82 4.24
BD into BL 1.54 + 1.42 1.08
BH into Bl 0.1t 4+ 0.05 2.20
SL into BL 2.30 4+ 0.37 6.22
ED into BL 1.73 + 0.55 3.15
HH into BL 0.73 4+ 0.24 3.04
ML into BL 1.78 £+ 0.37 4.81
Pl into BL 0.42 4+ 0.68 0.62

I
®
|
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Teble 8. Test of D and E by the first method. See p.3.
T — Mi—Mp
ltome \ My—Ms Vv (Pe1) 24 (Peg)2 vV (Pe1)2+ (Peg)z
DL into BL 0.04 + 0.05 0.80
Tl into BL 0.74 4+ 0.31 2.39
HL into BL 1.33 4+ 0.38 3.50
ADL into BL 0.0t + 0.07 0.14
IS into BL 2.8C + 4.68 0.60
BD into BL 0.09 + 4.15 0.02
BH into BL 0.34 4+ 0.28 1.21
SL into BL 6.75 4 2.22 3.04
ED into BL 12.14 £ 4.36 2.78
HH into BL 1.2 4+ 1.29 0.93
ML into BL 2.30 + 1.19 1.93
PL into BL 5.44 4 2.45 2.22
Table 9. Test of E and A’ by third method. See p.3.
\ E . .
ltems \ . N x v U\/ Nf\TI F i:tu‘/ifj—li:
DFL into BL 1.67 6 2.40 0.16 0.44 2.404 0.44
AFL into BL 2.65 6 7.09 1.19 3.31 7.094 3.31
HL into BL 16.27 6 18.83 1.24 3.45 18.834 3.45
ADL into BL 4.60 6 3.65 0.26 0.72 3.654 0.72
IS into BL 50.83 6 70.83 18.12 50.37 70.83+4+350.37
BD into BL 48.80 6 67.50 15.56 43.26 67.504:43.26
BH into BL 10.89 6 9.60 1.15 3.20 9.604 3.20
SL into BL 48.80 6 59.15 7.66 21.29 59.16421.29
ED into BL 67.78 6 83.34 18.19 50.57 83.34:50.57
HH into BL 27.11 6 29.00 4.25 11.82 29.004+11.82
ML into BL 40.67 6 48 .66 5.18 14.40 48.664-14.40
PL into BL 34.86 6 56.34 9.22 25.63 56.34425.63
Table 10. Test of A/ and B! by third method. See p.3.
B/
Al N1 _ N1
DFL into BL 1.67 | 42 1.65 0.27 0.55 1.65+ 0.55
AFL into BL 2.65 42 2.73 0.56 1.14 2.73+ 1.14
HL into BL 16.27 42 15.13 0.89 1.82 15.134+& 1.82
ADL into BL 4.60 42 4.25 0.44 0.90 4.254+ 0.90
IS into BL 50.83 42 56.42 8.79 17.93 56.424-17.93
BD into BL 48.80 42 61.11 10.31 21.03 61.11:£21.03
BH into BL 10.89 42 11.44 1.19 2.43 11.44+ 2.43
SL into BL 48.80 43 49.90 3.82 7.79 49.904+ 7.79
ED into BL 67.78 43 65.15 9.14 18.65 65.1518.65
HH into BL 27.11 43 30.13 2.36 4.81 30.13+£ 4.8
ML inte BL 40.67 43 44.89 2.79 5.69 44 894 5.69
PL into BL 34.86 43 36.44 3.60 7.34 36.444 7.34
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Table 11. Test of B! and C! by second method. See p.3.

B <! 2 a
< & o =1
s M| X Wl_—lz(xri)? N[ F —Nljz(yi—w S I A
DFL into BL | 42 1.65 0.039 73 1.57 0.037 1.04/1.55 0.038| 4.493.93
AFL into BL. | 42 © 2.73 0.315 73 | 2.61 0.385 1.221.61] 0.360| 1.073.93
HL into BL | 42 + 15.13 0.788 73 | 14.00 0.712 1.111.55 0.73946.07/3.93
ADL into BL | 42 | 4.25 6.200 73| 4.12 0.300  [1.50|1.61| 0.264] 1.71)3.93
IS into BL | 42 | 56.42 58.339 73 | 52.55 58.828  |1.01]1.61) 58.650| 6.81[3.93
BD into BL | 42 | 61.11 110.115 73 | 67.56 145.504 1.32|1.61|132.664| 2.533.93
BH into BL | 42 | 11.44] 1.296 73 | 10.58 3.472 2.681.61
Sl into BL | 43 | 49.91 14.683 73 | 46.83 16.516 1.12|1.60| 15.841]16.21)3.93
ED into BL | 43 | 65.15 60.513 73 | 61.98 39.440 1.53|1.54] 47.203| 5.77]3.93
HH into BL | 43 | 30.13 10.927 73 | 27.71 6.146 1.78|1.54
ML into BL | 43 | 44.89 10.154 73 | 42.23 40.410 3.98|1.60
PLinto BL | 43 | 36.44 15.501 73 | 35.72 25.648  |1.651.6C

Table 12. Test of C/ and D/ dy second method. See p.3.

< 2l 3 l s
1 i _ o 1 g L \8/
1—X)* N —7 71— )2 = L
ltems ’ M—1 = (x1—%) N y N —1 Syi—92 L | ] i <

X
Wi

DFL into BL | 73 1.57 0.037 15 1.53 0.016 2.312.22
AFL into BL | 73 | 2.61 0.385 15| 2.19 0.401 1.04|1.84| 0.388) 0.05/3.95
HL into BL | 73 | 14.00 0.712 15| 13.10 0.758 1.06|1.84| 0.719, 0.143.95
ADL into BL | 73 4.12 0.300 15| 4.50 0.779 2.60/1.84

ISintoBL | 73 | 52.55 58.828 15 | 48.63) 55.338 1.062.22| 58.027| 3.30/13.95
BD into BL | 73 | 57.56 145.504 15 | 52.67 160.794 1.10[1.84{147.993| 2.01[3.95
BH into BL | 73 | 10.58 3.472 15 | 10.76] 3.948 1.14]t.84 3.550; 0.11]3.95
SL into BL | 73 | 46.83 16.516 15 | 41.16 + 19,425 1.18(1.84 16.990|23.55(3.95
ED into Bl. | 73 | 61.98 39.440 15 | 59.42 29.388 1.3412.22| 37.803| 2.16/3.95
HH into BL | 73 | 27.71 6.146 15 | 25.09 6.962 1.13]1.84) 6.278/13.60[3.95
ML into BL | 73 | 42.23 40.410 15 | 36.92 10.993 3.682.22

PL into BL | 73 | 35.72 25.648 15 | 35.03 23.243 1.10[2.22| 25.256| 0.23{3.95

Table 13. Test of D! and E/ by second method. See p.3.

b/ & 5 @
= o o <
\ M| ox L sei—0)2 [N | ¥ Lsi-ne | E | 2] 2l n 2
ltems M—1 N —1 o | U
DFL into BL | 15 | 1.53 0.016 4| 1.5 0.493  [30.8173.34
AL intoBL | 15 | 2.19 0.401 4| 2.12 0.187 | 2.14[.71| 0.363 0.044.45
HLinen BL | 15 | 13.10 0.758 4 | 10.80 0.80 | 1.133.34] 0.776/25.53/4.45
ADL into BL | 15 | 4.50 0.779 4| 5.13 2.939 | 3.773.34
IS into BL | 15 | 48.63 55.338 4 | 40.10 2.833  [19.538.71
BD into BL | 15 | 52.67 160.794 4 |31.15 12.049  |13.358.71
BH into BL | 15 | 10.76 3.948 4 | 16.70 0.887 | 4.45[3.71 3.408[32.69|4 .45
SLintoBL | 15 | 41.16 19.425 4| 42.19 6.050 | 3.218.71/17.065| 1.964.45
ED into BL | 15 | 59.42 29.338 4 |s1.12 58.960 | 2.01[3.3434.606| 2.694.45
HH into BL | 15 | 25.00 6.962 4 |21.30 0.385  18.088.71
ML into BL | 15 | 36.92 10.993 14 | 28.79 1.956  5.628.71| 9.39822.21(4.45
PL into BL | 15 | 35.03 23.243 4 | 26.80 2.661 | 8.738.71
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Table 14. 95 9% confidence limit of average value, m, at 0.05 level of significance.
\lte;n;;;;CngPS\ B cr D! =t
DFL into BL 1.61>m> 1.53 1.61>m> 1.45 2.55>>m> 0.44
AFL into BL i
HL into B '
ADL into BL 4.25>m> 3.99 | 4.99>m> 4.01 | 7.85> m> 2,41
IS into BL 52.752>m >44 51 | 42.77>> m > 37 .43
BD into BL
BH into BL 11.80>m>>11.08 | 10.95>m >10.21
SL into BL
ED into BL
HH into BL 31.152>m>29.11 | 28.29>m >27.13 | 26.55%> m >>23.63 | 22.29> m >>20.31
ML into BL 45.87>m >43.91 | 43.72>>m >40.74 | 38.76> m>>35.03
PL into BL 37.65>m>35.23 | 36.907> m >34.54 | 37.70> m>32.36 | 29.39™> m >24 21
Table 15. Test of E/ and F/ by third method. See p.3.
)
o - N | L wa
lterns N * vy Uy e
DFL into BL 1.24 1.51 4 1.45 0.13 0.46 1.45:k 0.46
AFL into BL 1.61 2.67 4 2.12 0.49 1.74 2,124 1.74
HL into BL 9.43 11.04 4 10.80 0.93 3.31 10.804 3.3t
ADL into BL 5.16 3.58 4 5.13 .71 6.09 5.13+ 6.09
IS into BL 30.16 33.13 4 40.10 1.68 5.98 40.10:zk 5.98
BD into BL 25.13 33.13 4 31.15 2.09 7.44 31.154 7.44
BH into BL 16.39 14.94 4 16.70 0.92 3.28 16.70 3.28
SL into BL 34.27 38.10 4 42.19 2.45 8.72 42,194 8.72
ED into BL 53.86 54.43 4 51.12 7.68 27 .34 51.12+27 .3
HH into BL 18.60 18.59 4 21.30 0.62 2.21 21.30+ 2.21
ML into BL 27 .93 27.21 4 28.79 1.40 4.98 28.794 4.98
PL into BL 23.56 25.40 4 26.80 1.62 5.77 26.804+ 5.77
Teble 16. Test of G/ and H/ by third method. See p.3.
- 7
G/ N TN 1
DFL into BL 1.27 4 1.20 0.04 0.14 1.204+ 0.14
AFL into BL 1.73 4 1.58 0.04 0.14 1.584 0.14
HL into BL 9.03 4 7.93 0.80 2.85 7.934% 2.85
ADL into BL 5.40 3 6.01 0.92 4.57 6.014 4.57
IS into BL 27 .44 4 24.16 3.60 12.82 24.16+12.82
BD into BL 24.50 4 25.46 1.23 4.38 25.46F 4.38
BH into BL 14.00 4 17.65 2.32 8.26 17.654 8.26
SL into BL 34.30 4 29.22 3.70 13.17 29.224:13.17
ED into BL 42.88 4 45.13 5.86 20.86 45.13420.86
HH inte BL 17.15 4 13.75 0.40 1.42 13.75 1.42
ML into BL. 24.50 4 26.77 3.15 11.21 26.77411.21
PL into BL 20.79 4 21.78 5.14 18.30 21.784:18.30

- 21
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Fig. 3. Relation between the body length and external morphological characteristics during developing
stages of C. myriaster. A, dorsal fin base length; B, anal fin base length; C, head tength; D,
upper jaw length; E, snout fength; F, pectoral length; G, eye diameter; H, interorbital width; 1,
head height; J, body height; K, body width. Unit: mm.
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Fig. 4. Relatron bel:ween the body length and external morphological characteristics during

metamorphosis stages of C. myriaster. A, dorsal fin base length; B, anal fin base

length; C!', head length: D/, upper jaw length,' E; snout length; F/, pectoral fin length;

G!, eye diameter; H; interorbital width; I/, head height; J/, body height; K, body width.

Unit: mm.
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Fig. 5. Showing variation of the ratios between body length and various external morphological
characteristics during developing stage of C. myriaster. Measurement divided into body
length: A, dorsal Fin base length; B, anal fin base length; C, head length: D, maxillary
length; E, snoutlength; F, pectoral fin length; G, eye diameter; H, interorbital width; |,
head height; J, body height; K, body width. Unit: mm.
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Fig. 7. Diagram showing the change of positions of both dorsal and anal fins (right side), and
number of myotomes (left side) found in the developing stage of C. mywiaster. SC and
SI'C/, body length; SD and S/ D, distance from tip of snout to origin of dorsal fin; DC
and D! C!, length of base of dorsal fin; AC and A/ T/, length of base of anal fin; DG
and AL, theoretical growth line to DC and AC; black parts, postanal myotomes; white parts,
ano-dorsal myotomes. Ordinate, body length in mm.
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Fig. 8. Diagram showing the change of position of the origins of both dorsal and anal fins
(right side), and also the number of myotomes (left side) found in metamorphosis stage
of C. myriaster. SC and &/ C!, body length; SD and $'D, distance from tip of snout
to origin of dorsal fin; DC and D/ C!, dorsal fin base length; AC and A/ C/, anal fin base
jength; DG and AL, theoretical growth line to DC and AC; black parts, postanal myotomes;
white parts, ano-dorsal myotomes. Ordinate, body length in mm.
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BEICE A 225 EEOEINEAWN IR P biEd, MATEBHICS O TREEVFARIELTED
BAEIEDUITWVICELTL A0, CNEESEY TRENTHDL I I, FBEMZ2BL THBERE AL —
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FELUTWADIE, EEUIIWCHEDNT A0 TH b, ILEEBZPE T TAEMP LR T U THAICIS 2R
HCE VB ORMES 15,

N =

HEELASOBRIZE IR, B4, EsH ] BICEH I IWRTEY Thb, SREFEORK
% (BE/MEE) oVBEIE OV THRETZ2 e, MEHE B & C OBM, ZRBIHTE B'& Cisk*D! &
E' o BB TENENEREZLED BN D, 2 HHEHO B b6 CIUHET R ERICET S
HEEOHEHES L, FEITE B pb CEEBLMIC N TEAL, Do B icB A3 TRE L
LT B CAUMRBENCH - T, ROMEE X 3 CEE b LIDNTE L2 ->TO 55, AEEOE
B 5 C ~OMEREICESOBEINEIFIIIITNE LB h L &, ERIICS N TIREDHENT 28&0
BVWRETH 2 B »b OB ZRNEHE CRASOREDEXRROMPFCH L THE T T0n5 L &
PIRUTWOS, UPLEFDH D s BB ABOEBOBEEL {35, ULIZW-T, AbLRRICKR
5 E TOREBBICISY 3 COFEOE UVWEILZHEHD B »5 Ci, 1280 D/ »i BN iCiB3
ThHERTALNS,

i & &

HELABOBBRIIEINK, #4RK, HsHK BLUEH K WRTHBY Th b, BRBHOK
B (EE/MEE) OVBEICONTHRT AL, BEZOHD LN ADRMEMICHNTIE, B o CO
X, ZRHTIE D » o E~OXEIRENS, KIEOHRBICHLTED 2EEE B »6 C IKBLIXHE
TR, Db B OB ABRCESBICENY 2, MEHCHRBEOREICTT 2HIEGWEAT S 2
HEOREENCOBIICAS IO Th D, BRI D » 5 ENCRET 5 RIEIAFEOHIMBEL L
$5,

k. @ £ B

HE:NEEOBEBIIEINTE, 4K, E5MFRBLIOE K FIURTEY Th b, HRERICIS
AR (BE/MERE) O VEEEREEHO D i ENCELBIBSOTOATEIENED NS, T
sht D/ b BNl A BITREIC U TIHEERD 59 5 88BN T3,

2. BERFEDLE

PER T F X HABOFAOTFRIT ISV TIE, SR, HOBE L o IIFME S TOHEHE, EXROHH
B, HEBOWREE TP L ILME ToORC T AMER, KBk 5 THICEL ZRMEBMNET 2 HHO
MBEEBFACTEES L ZONERM P MO OBEREHRE SN TN 5, KEOFHBEIC N TUL
BTSRRI ROBY ThH B,

a. o

BEENER 537 BB (MENIEAR 405 B, FRIIEA 132 B) OHFEMEE TR LSS 136~ 149 MO
T, ZOOTHTZITEEER b, ST 141.2840.06, EAEFZEE 1.93£0.04 Thd (EIH),
B (1932) OFEE S 139~ 144 TEZOPFELEE & R2EDT, BAEOMD v+ ¥ EHAKIK DN TAS &,
D TH 118~120, NETIE 146~152 Tdh b, SCHMIDT (1914,'16) 365 (F JESPERSEN (1942) X
U F FEOFEORADEEEN L 2NENOHROBHHE E 2 KL, FHEICKNTEREOGH 1 0F
WEHAI D LT EEREREL TV D, COMICOWTHRET S, BYEEE~ 7 > TORAOEHEERE 138
~144, SEEEIE 143.0040.74 THEHBOH D 2 OO FEERERA LN,

B2 ROFETEHENERHOILMATHHEIR (preanal myotomes), L & FEEHEOHOFHFE (ano-
dorsal myotomes) s & CLFHEMIEEL (postanal myotomes) %2iRT & #1780 L (BI18EOM@EH T
HBbo

FORD (1931) (2 — v » SE T F FOFROKREIE T > THRAILMONBOE LI L E2IUCE 78
5 BOBMOBEMOEACIT DN THEL T 55, Z3UC K 2 L HEIICISO TILI S & S EEITEBiI s
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Table 17. Showing number of preanal, anc-dorsal and postanal myotomes in relation to size group in
developing stages of C. myriaster. Abbreviatad lettars are p. 2. No., number of specimens.
~
e Groups A B
ltems Standard Standard
\ No. Mean value deviation No. Mean value deviation
Preanal ‘myotomes 10 114.60+0.57 2.6540.40 88 114.994+0.32 4.474+0.23
Ano-dorsal myotomes 10 41.004+0.56 | 2.8040.42 | 88 41.433:0.19 | 2.6810.13
Postanal myotomes 10 25.504£0.69 3.2340.48 88 25.68+0.32 4.4540.17
C D E
- Y
No. Mean value Standafd. No. Mean value Standa!:o . No. Mean value Standatd .
deviation deviation deviation
190 | 111.8340.36 | 7.4040.26 | 110 | 111.3240.43 | 6.7540.31 6 109.834+1.29 | 4.70+0.92
189 39.9940.19 | 3.78-:0.13 | 111 39.5940.11 | 3.464-0.16 38.844-0.69 | 2.52-40.49
188 | 29.2840.35 | 7.084+0.25 | 111 20.45+0.35 | 6.564-0.30 30.204+1.27 | 4.61£0.90

Table 18. Showing number of preanal, ano-dorsal and postanal myotomes

metamorphosis stages of C. myriaster. Abbreviated letters are p.

in

relation to size group in

2. No., number of specimens.

T~ A B! cr
e Groups |
ltems No. No.! Mean value Standzrd_ . No.| Mean value Standard. .
eviation deviation
Preanal myotomes 1 76 | 42 | 76.98+ 1.05 | 10.104-1.84 73 | 75.774 0.88 | 11.204+0.63
Ano-dorsal myotomes 1|26 |42 | 30.054 0.33 3.1940.23 73| 30.474- 0.32 4.09-4£0.23
Postanal myotomes 1 ] 61|42 65.204 0.99 | 9.554:0.78 | 73| 67.894 0.85 | 10.824-0.60
D/
No. Mean value Standard deviation
15 68.27:k 2.35 13.494 0.17
15 28.67+4 0.96 5.554 0.68
15 71.204 2.42 13.914& 1.71
Table 19. Reliablity corresponding to respective columns in Table 17 and 18.
T — Mg—Mg Mg—Mgr Mpr —Mpr Mg—Mpr
ltems i ]
Ano-dorsal myotomes 1.44 8.79 1.58 1.80
Postanal myotomes 3.60 35.09 5.91 3.31
. Mp—Mg Mg—Mgr Mg —Mp Me—Mpr
v (Pep)? + (Pec)? v (Pep)2+(Pen )2 v/ (Pewr )2+ (Pepr )2 v (Péo )2+ (Psp )2
5.33 15.66 1.56 1.76
7.66 21.80 2.26 1.29
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INCRBL TORHE 2T, COACDNTEBORTEEES b - TERERTIT 5 REKRME L
AU, BB E 372 o CAliET 2 &8s X LM O AR & FiEiE s OBRE HETIICMIEL 12558, FORD
(1931) DI R L 3Z—BL 2 o170, TRDHHERO B & COM, MEMORIE LZEHD B of,
C'& Do kOB & D) OB D & DITIslF 5 11 & SEaf o M oBE, IMEMomHEUs & oF
WIE % (EHERE CHEE U TR (5B1958), ([MERTIRITH & TEEHO Mo HEiEEs L IR EEEG B
O COFANEL, EPLEEHTCADBICE LITING DA ALNG, £0HKY 7 AHICAS
FT, D BEE 100~9 mm (D) ¥ TERFHHROE(IHBALNT Y I AT S & FOILFEHRHE
OB A 6105, EEPET UICHATIE, SO N RHEEE 2 MONEPREE 2405
IMEE: 68.6 mm A TIRILFRTER MRS 44, [P & SEEEMOMOGERE 28 T, D LTS &
EREDHOMBITE 24 8, IIFOMBIREBHICHY, ZNENITHEL T DREDT,

FREQUENCY

140 14 44 146 43

=o
hdh
et
8

NUMBER OF MYOTOMES

Fig. 9. Frequency distribution of total number of myotomes
in C. myriaster. Black line, developing stages(larva);
dotted line, metamorphosis stages (semi-larva and semi-
elver).

PEDT &5, [T, s CVBEOIEIIROMEL TS 2 BA TITh s C L L 1T,
COEYFXEREAEEVTERCET 5, FORD (1931) BHEIHICY 2T, BEOMEHIS LN
P ORESBYICMBL COif 2B AL, E TREREHOBBORENEEEDEAR
BATREL, BEITOLLIIMOREREBOINGEI X - T 5 & U, v 7 7 T T gD A
REICBL TNHEH28A 5 L &5, THT MR OIEPZ0—~RWERELTHIT I 50T
WEnhEEALLND,

*E g & BEED SR 1 BRICATET A BISTICE & A DRI £ & 1 B ERESHIC DL T FORD(1931)
Ha—a v EYF FOFRTEMIEE?2 L T b, EFRMHREPD <7+ TEARZ ANTEHEH
@ ETHATg D b BISEEBICGERT 2 HERAT R U b~ £ L % ERELTRO A L1 5 BB
DRSS & RSO 5N 5 BISTERE & HIEOENRISIBIC DD TIIMERCD T o THREE T 2R
D o7 hd, SERHE L b BIFCE B MIERIRI IR O CHINEEIKR Y, B0 D STl DD 28D
MRS 2 RIS IR ORI 2~ 3 HOMEE L EE LSO EISHRESZEN T D, SRR
WU THE & A ETIED, MERZERLTOD L EBED LN,
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b. REMRE b TRk 3Kl

77 FROHROAEIC SCHMIDT (1914,716,) 2L 7° JESPERSEN (1942) i3 f5fiDIatic, ABIIR
PO THES S KNEOMNB2EERE S U CIHIRL TN D,

T FATRARERS L THCEZZHOMED S 5T, L LRNMEDN 3E (4EOEHEHLN
IDBERBIRCERL T %, B0 3RMERHEPL2nEN 1, 11, T SBRL, HEcHd 22
M6 OB R HORCRU I, FEERIZIRT, WM HENOBY ZIEETH 5, MEERIC ;5 -
Did13~16fi, I1id 42~476f, T3 49~SIEICZNENMBL, S5 HI @A LT A C EHE L,
CDIEDVEIT OTEDEIIEET DR L b 2~ 3 BT OFEICAIEL T 5, JESPERSEN (1942) i
CG 3 RMEORIET 5 HifhiF TOZNENOHHHOBIERD TN D, KEOMEND § DTEEN
b O3 140~141TH %

Table 20. Position of three vertical blood vessels in relation to myotomes in both developing and

metamorphosis stages of C. myriaster.

T — Blood vessels I n 1
Body length in mm T
87.8 15 ? 51
96.0 16 ? 49
102.7 13 42 49
103.2 13 43 49
103.8 14 46 51
112.0 14 46 50
115.0 14 45 49
116.2 16 47 51
116.2 14 43 49
119.0 13 44 49
3. o 3]

7 FRHREIZIS BT T SCHMIDT (1906), GRASSI (1913) 251 ¢8 JESPERSEN (1942}
‘s EDFRSMED D Do CNDICL B LRI A 0N D SRISEIBIITA » THRLICIHEL, 2T
BHIRROTEAE A DT EBP OISR TN D, MEHD <7 I TEAAOBIC DN TR BRI &L,
TORRZ B2 & 8228 iz, MEMIO~ 7 7 =Tl EEOIT | AOHRE (glasping tooth)
DWdHY, ILWCEDERIT 1ADE SIOEE (slender tooth) WA LND, TEBEOBHICIIR XU
BiRE (anterior group) &/NIUVEMERE (posterior group) VB LNA, TEIZFHILA LN LS
ISR RN N EERERBUS TEBEEL L D B0 D% DB IR X RIS 17234 [V~IX (RUBREL)
Ui~15 (HRAD], THEIR 14~ 198 UX~XIV (BIRE) + 5~7 (BIEED) %2724 T b,

JESPERSEN (1942) W= — 1 v %pE o+ S OHRE, HEls INBIEE DD TIRN T A28, 24
KL 5E, &8 22 mm OFATHRIBE DI 11+ 4 DHIBOTEETR A 51, FEORE & & b ICHgh
9% C & 2RI, FEBR TR OR/NMAEY 85 mm T, OIS Tl WS TICEhHE D FEEDSSE
TUTHD, PHICIsl) 53436 L OBROBBIE T EIsh »12, WELUTHEND 3 T, TERICIA
BN, FECI/NEERZNENENT & 3B CINTIWHEHEERE & ORI —EOBEN R,
TNTEAELRD S LIcafEsnic, FRINCAS & lORBEIIEE D 93.2 mm DEARTIZEE D 4
DBEL T, ZNETOBE%2A 51T, £3 slender tooth 26k IMBEHIHIMTE L, DNTRITD 3 O
b SIARESVCBEI LD EAY D 5, C OB, FEED FEE LD & BT 5 7 3 2 i 1% 5
niz FEoR),
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L,
Tt

Fig. 10. Head of C. myriaster in both developing and metamorphosis stages.
Body length (mm): A, 85.4; B, 92.6; C, 104.2; D, 115.0; E, 123.5;
E, 115.0; G, 103.8/ H, 93.2. A—E, developing stages; F—H, retrograde
metamorphosis stages.

— 32__
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Table 21. Number of teeth in' upper border of the mouth divided into anterior (V—IX) and posterior
groups (11~15) in relation to body length in developing stages of C. myriaster. The

figures in each column indicate the number of individuals.

Teeth \ Vi Vil VI X

Body A
length \\ 12 ] 13 14 112 11314153 ] 11 12 13 14 15 | 12 13 14 15 12

(mm) e
118~119 1
117~118 1 1
116~117
115~116
114~115 1 H
113~114
112~113 1
111~112 1 1
110~111 1 1
109~110
108~-109
107~108
106~107 1
105106 1
104~-105
103~104 2
102~103 1
101~102 1 1
100~101 1 1
99~100 1 1 1
98~ 99 1 1
97~ 98 1
96~ 97 1 1
95~ 96 1
94~ 95
93~ 94
92~ 93 1
91~ 92
90~ 91 1 1
89~ 90 1 1
88~ 89 1 1
87~ 88
86—~ 87 .
85—~ 86 1 1 1 i

Average
length

98.5 — |100.587.0/95.0/88.5(95.5/100.8|93.8(103.4 106.0[100.0/85.5| 117.5| 114.5 103.5|112.5
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Table 22. Number of teeth in the lower bordsr of the mouth divided into anterior (IX—XIV) and
the posterior groups(3—7)in relation to body length in developing stages of C. myriaster.
The figures in each column indicate the number of individuals.

Teeth IX X Xl Xl XV

Body
length ™\ 5 6 7 4 5 6 7 3 4 5 6 7 3 4 5 6 4

(mm) N

118~119 1
117~118 1 1
116~117
1156~116
114~115 1 1
113~114
112~113 1
111~112 1 1
110~111 1 1
109~-110
108~1C9
107~1C8
106~1C7 i 1
105~106 1
104~105
103~104 1 3
102~103 1
101~102 1 1
100~101 { 1
99~100 1 1 1
98~ 99 1 1
97~ 98 1
96~ 97 i 1
95~ 96 1
94~ 95
93~ 94
92~ 93 1
91~ 92 1 1
90~ 91
99~ 80 2
88~ 89 1 1
87~ 88
86~ 87
85~ 86 1 1 1 1

Average

length 100.5| — 104.096.593.698.5110,588.5100.2102.199.5104.8106.5117,5111.5106.2112.5
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4. BEESBIUZFORRITTE

BH TR e & OB BHO S LM O SIEE 2 e S MICE L, SAERMOERIT N TR
U (BB23%), EIIAMERICKY 3 &M OBREIC DT AL, XETIROND OB S &3
&, (RIS 0EEBHO 3 02U TIRNS L3 RKGL, BROCONTERT A, 225, HEO
5 LEREREBHICE T 2 BE RO BRI MEKE CRELIZ A ORNZ TREL I,

Table 23. Comparison of average coefficients of respective biometrical characteristics in each class
in both developing and metamorphosis stages of C. myriaster. Note: +, significant ; =, in-
significant; (), significance in homogensity test of population variance. For abbreviations of
characteristics of body, see Table 2.

\\g Developing stages | Metamorphosis stages EI:S;QS
ltems Croups A B C D E A B’ (el D/ E =t} el =
DL into BL - - - — + — + (=) (=) - —
Tl into BL - 4 — — + — — — — — -
HL into BL — + -+ — — — + — T — -
ADL into BL - 4 - - o = = (=) (=) - -
IS into BL — + + — — — . — +) + —
BD into BL — 4 — — — _ _ _ (+) _ _
BH into BL — -+ — — — — (+) - o+ . —
SL into BL + + &+ - — - =+ + — — _
ED into BL + — — — _ = 4 — — _ _
HH into BL + + - - — - (P o+ () o+ n
ML into BL — + 4 —_ — - () ) - - _
PL into BL - — — — — - (=) = () = —

a. HMEHORERS

HRIAT & 2 BARXMOSROEROBEHECE LWERS A LNL DI B 55 C18105C b D
CRET 2T 2, Uh UAIZRHE L Y EEZORD ONEHMOEZNC E, Lind C b D 10k
LERDIEEZERE B &6 CIURET HBITAE » T DIV TEEL, +OREEHIcEfiTs2Te
DFFICERPED CNBNC &5, HEHORXNE B 2 TOREE C b LB A 5 EMORA K
R ORHE T 20320084 & BbN s, LIchs- THAKENTIX A 5 B £ TOBIE ©
P65 E ETORMCRITE 2. MZERMEMFH (middle developing stage), #%% 2 {HEHIEY (
last developing stage) * 1L, Ciciiy LI L THEAFEAR 2 & TORR 2 HEN  (early
developing stage) &9 % &, MEHZ3 DK IND, SHUORENTFRZEIE A—E LRL
72s

b EEEEICA B BOBLIT T

R & ZRRIADRBRIFEC DOV TR, BEAD & 5 W EBEIERE L MEREREEOKEICH L T 5D 5
BIG75 5 RO 3 BEIC X 512, CHUSHEHORED &R T R0 3 EICE L bz
DENLPOLTHE, DEVHEHOKRIMNCHZ E LRO A OREICISVTIZEEDZIS DI
HEERES L M EEREE S COMMO 3 AT UNEERENED LN, U URLHY & g
R E T O PR FIER I L OBEEEROBIGICHEEL TH o N A HERMINEE TH 5, 70 TABEZR
WTTHEDRIERE 2 4 5 LEHIO B Il 2 WHERIEE s L OBBEEERARED 2NN 429 352
ST BN BETDH BN, FRINCADL EFIE 60 %, HBENBUERELIS2, DF HTHo L inE
THH, BEOCHEEAPEEOZNID EZLLDIZT-TI 5,
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c. ZHEHMT IS HIERS
SCHMIDT (1909) K31 v XEY F ¥ OERIFROKEX T2, N%E 6 DOMEBRMICIT

12, T5DD

1, HIREEL, BEMOEOREST, BIREED, TRROBO b OPHEL Tb. BBE (
postanal length)* X4 EMIS L #28~34%% H) b, BFRITAE (0L

%2%,%@ﬁE%mm%lﬁtﬁUT@éob@bitbf%%mﬁm%ﬁ&%ﬁm@m%m%1ﬁmr
UALD RIS TiND, PIZIE & A S FINIRFIVBIHEL T b, ERNBUEEEOR LT
45~53%, D3 PO PREHEEPBHDBLMICEDONIAD 5.

34, HIRIT IR, L U AT & AR 3 HIORIEIC 100 T 3 2072 DA O T, BRI & <
1 o> X b EDIE0, PHERESTVD, BRERSEDR L £58~61%, NEERIZRFORI
CISNTEL, DT hOIRGREPBHOEIMCHET 2,

A, RORREIHEEL D dp R EL AL, FIEREL (BT 5, £LTL oo b EIC3 &
T TP B {78 B, MRS & BRSO £ 72D B4 & RO PIERIRT & ORI &
LN ABIAEIZEI Mo TN D, /YA X EEREE BMOSLOm R & FEDFREICTD
Ns,

%5%,%%K%U%ibé%%ﬁ%b<&<,%@@W@@%&@éoWﬁﬁﬁ%iﬁm%ﬁ%t%®ﬂ
%m%&®ﬁKA2ﬂt§%%@%%?50%ﬁ%%ﬁﬁ%mﬁbﬂdu&&ﬂ,%%@%%@%
HES T 2R TS0,

2o, EEERE D, RO L OO KBS EREGREET D,

ﬂ£®i5KSUWmT@Q%%%E%?é@ﬂﬁ%®ﬁﬁ,W®W%@§t%@%§®%é%%,H

METOES, BEEOKRECWTLHE, g0 & TR EONREEOEIEHT Td. I

GRASSI (1913) 12Z5IBEI% 3810 & » THEAICR U T & 5 IBEREIT U 1,

Table 24. Grassils classification of the metamorphosis stage of the Europian eel in relation to
progressive development of pigmentation (after GRASSI, 1913).

Designation  Stages Pigmentation

Larva ----e- | ERETRITPRI Leptocephalus at full growth. Pigmentation only ocular.

|| EERERETRTRE Nerve-cord pigmentation posterior.

1L REEEPERITITS Nerve-cord pigmentation mcre extensive. Cutaneous pigmentation at the extremity

Semi-larva of the caudal fin.

| AYARTETERE Nerve-cord pigmentation reaching the head. Cutaneous pigmentat ion invading all
the caudal fin.

(A - No cerebral nerve-cord spot. Caudal cutanecus pigmentation.

Vi { B --- One cerebral nerve-cord spot.
Elver A - Caudal and maxillary cutancous pigmentation. 1, I, I, IV. Dorso-lateral
Vieeeens cutaneous pigmentation to the limits of the muscular segments (zebra aspect).
8 -+ Dorso-lateral cutaneous pigmentation, generalised.

Anguillettes or “nearly yellow eels.”

%%ﬁm@ﬂ%%ﬁwﬁﬁmﬁ%(%%%)&E%%%@%%K%&6m177fj®§%%®&ﬁgﬁ
B oi, [MES LEEIA~OBAIICISRAKRS, LM & SigERoMoORe X BERRRT Y
¥SCHMIDT (1906) 23 ¢f STRUBBERG (1913) XLk b BESEISS COMMRERMEL, Qe

postanal length &MEBRL 7z, Ziud FORD (1931) OFEML TS length of tail (ano-caudal
distance) *AL D THAELELNLDOT, FETELT NeREE & PHUTHERT 5.
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%%;%@&b D, MOREEEICEEUNEIES 5, UL B s Ol D/ B Ad
BRI T, ROBRNOEIOHASICEBRERZELTL %, T2b5 B ipd C~OREDIC

WERERE, EE BRE A8 wE BE HESbIOLEERSOBRBICHT AHABHL, Wi
BEEUIRD Do Db B/ ~OREER TS 5ICHE, BF, KB, HZel0NEEOSKEL, KE
DHEWNE {22 & & b ITYPHEPFRETHENET 5,

P EoRR» CERIIIE A/~B, C~D/, B~ G' o 3 KRG an, 2nEngiEyg (early
metamorphosis stage), ZEEEFRHA (middle metamorphosis stage), ZBE#HN (last metamorphosis
stage)* LY H L EWTES, 236 Al~B L0 O~ D/ OREBR T, Si7H0EDY S nHiBeE
TOTHFMH (semi-larval stage), ZEEBENCET S L MDD R L CHADIIIO R RO
FLIZH>TNDLDT, TR LHERRY (semi-elver stage) * A LW TE %, 361 B~ G/ o 3
DEBAROERD G 4 KIZFT 5N, FNENEEBIE ( ~E 41 E Uiz, Linhi-TERHoRERE
e it TR B,

KRR 351 2 BB BIADIEAOKER 94.3~68.6 mm TH %, L LIS & EBE I A 2
B AREZOMEIL 90 mm LIFICHIL TN B, DF DIAE 90~94.3 mm DEADS (2750 m%®mﬁ
BECREY L, SNABRIOEREREA TR0, X o TERBBIOEA & LT 5 M7790~94 .3 mm
OB EIRD P E T FEINTOBREE, Tub MBI EZL Db,

KIETHBEL, SEEINCEEL RO EBHEOKRIXOBY TH s,

%3mm@@$TiW®%%ﬁi%2Wéifd@%%b,%?%ﬁbf%ﬁﬂ%%ﬁ@éﬁ,%@%%
BEIEESE CERTHOAAD X IKBEL T b, BFEMIZELALNT, Lithi-THRINGTE
%Tﬂéo%%%f%%i@%%%@%®%§ﬂﬁ?éﬁé& TNENT2% BEOE1 % 3 h, Lhil
WFEEICREL T %,

86.0 3L U8 83.2 mm D 2 EER TIIMADRTHIS L 2 30 % HSHBE %3008, FOBMI T2 HERCH 5,
ESRIGZ TN & BIORIIICIE LD 5, BT 47 R 6478 %, BUEFIERIZ 35~
59 % 1T 5, §/2h b 86.0 mm EATIZIED 78 %, #HEHS 59 %, 85.2 mm R TIE 64 % LN
35 %, 83.2mm {FEARTIL 65 % 8L U751 % 2L T 5 (BT,

82. 1 mm ERTIRAROFREEI AR 00, $EB DT ORI N TL 5, AEIIZIES RS
U, 3 GICEBBREP O RELUEEIEROESME (st b LE) WA THITAIEDS 5, i ds L o0
BEEHERIZZNENT % B L 51 % 2 5D 5,

ﬁ4mm®ﬁ$fiﬁﬁ©@@ﬁ&ﬁmﬁwbtw RN . EFRNITEESS,  BES & RIS AT
TNENFHEL, FRTROND OBFRPGFOITPOORE RIS ITc @I 2R, MR OWSEm a3
UHEOBL, Widss, Figs LU BROEKRZINEN 81 % *'o’J: re2% 2 a (BT,

%6mm@ﬁﬁﬁi%Wi%ﬁ@@%%WﬁW%b’JTméﬁ BARE RSO, WAL DS
WEL RV, BERIBIZEE, Bt %®hwt~&tﬁﬂﬂéo%ﬂm%mibu@ibm\,H@
BABDIZD, i L_J‘o S OBRBORBEREHACDIREADZN @EIUEL) EHL, Zhaes o
BWIre2 % 2EvA (BINK).

Pl EORETHIBIRTS L ORI 1 B b SRS R 4 Il IRy L s

Fﬂ

ZHRR S 1

EEIZIELED, BRORT#Es L 25 % % *®%@@%Mb,%@%ﬁM%%ﬂ%%ﬁwéﬁ,%ﬂib

Ry o 2] (glass eel stage) i AREEMSER AN T DD, ZIUCHd B AN 722308 b3 T
WE T, TORERERELUTN S, KR K%tﬁ”f77%3@/71%m0m1wm
ROMEBFENFHLT 5 L 9 ICEBbN D, T2 BB CERAI) X4, Hik :
CAVCHLIL T 303, 1238Wrs8ie L R IR FER DR & B 5 1o ses b, moﬁ(Dz-T
ICERBOFEREFENA b N EAEREH N TH b,
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ORI TS, ZOWMRMET 5, GRE S CREL TV, PEREAICEIEL T
B, T X OBBOEEERFNENT0% L0550 % &Y, FERISLZ 90 mm TN TS,
O o S

FRISBTES 30~35 % BEOHIE THREML, JRELUDY, KOBBREHRL TS, B3

. T
A S

DI

e TR R

T T
D (\
TR
¢ TR
» T N
F ST S

Fig. 11. Larvae and elvers of C. myriaster. Body length(mm): A, 85.4; B, 95.0; C, 105.5;
D, 116.0; E, 124.5; F, 117.5; G, 103.5; H, 93, 5:1, 86.0; J, 75.4; K, 68.6: L,
73.0. The figure is given eight larval stages, such as: middie developing stage (A—B),
last developing stage (C-—E), early metamorphosis stage (F), middle metamorphosis
stage (G—H), sub-stage | in last metamorphosis  stage (I), sub-stage !l in last
metamorphosis stage(J), sub-stage 1V in last metamorphosis stage( K ), and elver stage(L).
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RHHS & BRI R L, X 513 Tl UIO RO FIBIT 2 - THIT~FEE LI 5 o 5680 1 00
BECHERIZE-MEIZEALE L, 1L 85~75 mm BRI TS,
BB HASE = 1A

ROIIIFERD ZUTHELIL, 2APHERISRDL, L VBRI IIRac g, waldg
%Kﬁﬁ%&@@w%%%ﬁﬁﬁ%éoﬁﬁﬁi@%ﬁ@%@ﬁﬁ%ﬂ%h&m@ﬁ;ﬁme@@ﬁmmﬁ
U, BEROZNZ NS, Ki3 75~70 mm BEITHENT 5 .
Bt A Pa
ZRSETHERORNMEES DO L 0T, SR FEBTERE XI5 ¢ &3 MEEmiE & T L LTn s,
L LR ICEBRBOREB IS b 1VT, REEHE L TRET SN0 b, TRAMOEINEbh
TN, WDSEHRIEE <, IBISR L, BEERRERITSIT D L 05,
ML@%%K%&dwf%ﬁﬁmﬁﬁmﬁﬁéi?@ﬁ%&%%~%bf%ﬁ@%&%%ﬁ@ﬁ@f%éo

Table 25. Showing the division in the process of growth from larva to elver of C. myriaster.

Designation Steges

Early developing stage

Larva «+eeeeeernnnnn. Middle developing stage
Larva «+eeeeenenns last developing stage
(Leptocephali) Early metamorphosis stage
Semi-larva «+--eeee . .
Middle metamophosis stage
| sub-stage
. . . Il sub-stage
Elver eeeeereernn Semi-elver--+-s-..- { Last metamorphosis stage 1 sub-stage
IV sub-stage
* Elverceeseeoeenenn. { Young stage

B ocER

SCHMIDT (1909) {34k, ADPIEES L OVRBEEOITEINE, BIHE, el T OBE KIS LT
SDLHEISEP S, a—nu v REY S FOEEYY 6 DONERBIRS U, CIUTEL, <7+ TD
MEMOFUIIBEEEE, TE, UMy o H@E®E ToOEE IBR, KiE 45, wE @E, FEme
L IR EDEEEZ N5 &2 &4 3 DOHBRIICKIS NG, B RBEO b O,
ARilllIs L OREAD 3 IREBBIC, LEEBIO b OREEROIEEE, T, BREOFEE A X IEn
E b 2RENE— SEEIIT XS 3%, ©C T SCHMIDT (1909) OIS ARERS & <
7 F TOREXS RIS 5L, SCHMIDT k5 Stage 1 ZZMAINICIEY L, Stage VI 132588510
BEEhT s b, 2RI A MEOTEARERBEREIIENLTAA C EBED LG,

SCHMIDT (1906, 14,7 16), STRUBBERG (1913) #6J (F JESPERSEN (1942) 7 EWE T FETCHER
OEARMET, T2DOLIp ML TEAEEICET 2 5 TOMPERIIIEL 7 b2 7 7 L ADEH
&H1zA 1z, GRASSI (1913) ¢ SCHMIDT % JESPERSEN 75 & R & 3 ic{hZ o bORFRE LTI,
FRRUICIS W TET A (semi-larva) ORERBZRD, COEREHIIATANL, =7 F TSN TIR
GRASST (1913) W33 — o ~SFEv F F THRE L X 31T, ZRIEOIG I R0 § o iits 1 o
BEHEERICCNENEIDED SN BB EOIEI S ITMOED & 5 sRERRD, BFEORKENALNT
FHROBRBZED D, L->Tv7 F ITTEIERIHORBHY T TRRALIIEL T 27 > VADEH &
TEABOWEL EBOND, Fiz GRASSI (1913) D= —n v SEY F ¥ 61T AFEM® Stage V OE
BeRE (BB2422) B PICEHEREEZ DND, —H~7 7 TTIEWIE, GEROFREIRET & OB
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MHEROLHR 2L DR E - & BN FELNOIREREEHDD L ENTE D,

ﬁ%@%%ﬁ&&mm%m%ﬁ&@ﬁ%m,&HMDT(wm/%)%iﬁj%ﬂm%Nﬁ%@ﬁiéa
—nvwﬁvf¥@m%fuﬁ%ﬁ@ﬁw¥%ﬁmﬁmf1%%m@@ﬁ%éobﬂb%ﬁ@%%%ﬁ@v
7%ﬁ®ﬁ%fd&%w%%ﬁﬁﬁﬁﬁﬁ;bmemmo:nmm%®%%@@ﬁ%ﬁﬁﬁmﬁﬁibg
m%f,ﬁ%%ém@mfh@~ﬁ@%$ﬁﬁ%%%métﬁ(ﬁtib%éOCtKﬁ@?é%%t@b
Nbo

v ¥ T ORI L CREROKEDHUNE X ORMNCONT, PH (1932) FZEATC 120 mm IS, 22
BB A - T 130 mm NAHTIZ S T &35 d SRR T OBR/IMAEN IS L2 83 mm THH T & PAQ R Ry
bfnéoC@%%@%ﬁ®ﬁﬁﬁﬁ®é@momf®k%t§9ﬁﬁﬁéoOib%ﬁ®;6m%%@%
K%ﬁ%ﬁ%ﬁb,Eﬁ%ﬁkofﬂewﬁwﬁém%w%ﬂawotocwﬁcmwm(mm)ms~a
vwﬁ@%¥fﬁﬁmﬁiﬁw%k%§%éoca@%wfméomm(ww>&%ﬁ@m%mﬁwéﬁk
W%%i@ﬁ&%&mﬁﬁ@mé@%%%<%%ﬁ&®m@métd<%%t%bméo?@b%&ﬁa%
E&®M%,ﬁtcﬂ%t@i($wvvvm§KM7w:—wm)bt@&&@@mﬁ,é%m%@@i
T e EDOWDBER LDV ETOENLHLNLEPLTD S,

1 =

. FREREABICEET B < 7+ IO e X CHEROERIT OV TERL, & {ItEn s OFMER
Bz 3513 B IBRE EOE LI DWW TR LTS,

2. RERPI@H, e X MBI s, RIS SR, il IOy s, 36
BRI 4 BICS I N5, 2 U TERPOY - kR, BHEFHRTD 2,

3. FRIIOHMAOKERDCEST s EEREL L TR, MEATHEBEELE, BE MAXOH
%@%@ﬁ@ﬁ%,ﬁ%,%ﬁ,wg,%E,m%,Lﬁﬁ,mﬁmm%@,ﬁﬁﬁfm%éﬁﬁﬁ,ﬁa
EiE, &R hE wE BE S, SEESSOREEND T oN b,

4. [HEH DB S IO ARERRT & & biT, —RARDMONGEIET 5, 2RI L El
OB 110~120 mm TH 5,

5. ERESETENOKER 7.0 mm MTFT, ZEHEOSNMERRT, BAERICHT 5 COBOED
INERIX 58.3 % T4 B,

6. [BEMOH « BIIC T TSR SN T A4H & LT, FEOEMIC 1 AOMUEE (slender tooth)
rimimg (elasping tooth) 3 b, 3 5ICZOEFICKRENE L b 75 % FsREE & /NEE X D 2 2 ERIEEY &
515, FEeid slender tooth (XU HSIREE DT ICHITEE & BETTEEL T b, HHIIERE
W% L, TEIC/NEEPE,

7. GIHROBIEEEBIITA > T b5, ZOBRIIET» b BREHCHITT 5, COR RElEN
Tt o b RANC RS S 5, 45 90 mm FIICHINT 5 CAIMRIR TR LIHET 2,

TR MEMEC X A TERBOREE

Chapter II. Morpholegical differentiation in sex
*F X b &
OARE Y+ £ B eEicis!y A EEOTRRBITERICEE T A B8 v o+ Frwon TRl (1916), #3F (1936,

152), MNEWONTERETER (1957) OWENALNBICT ¥, MBOEBNHECHEOERER
FERHE A T & R OMIKB OB, 10k FE BB L OBRS OSBRI TEESMBETD 5.
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COLIISEBAP L NEW LU~ 7 F TOMHIT X 5 TR OIS DUV TIiFE LIz,

EBROMBBIOHEE
BEL U1z i e X OBESIA E 10 Z TR IR L2 b O Td 5. BIEIZ1953FE 4 A~ 6

R, BTSRRI OIFE CIg#E L c 3 0T, BN I3 2 USROG & 0 & LTI, Brlmark
B T1953427 A~ 9 BIC, B IRED RETIRER kil (BEMIX 575, S76MIR) TIM8ME 4 H~ 5 Aic, TEEh =
EHRE (RREFIEINFEEE) T19534E 7 RIT 2 NETURE LICEEAD 12 b ik 2 A THEL UTr, < 7 - =i
19B34F12 5~ 19544 4 FiC BB, SRR EHS X O EIEIRE T2 NN LI A % FL 7, fLeh
RIX10 % Fov v ) AR TEESREIE LI, BEOHEONEBMZLE(TL), KE(BL), #E (HL),
BamE (TR), BHE (TI1), wE (SL), g (BH), WiEE (PL), BE (1), & (ED),
F& (EV), BED (R), l%olE (G1), #Aoss (GL), Ui 5N E ToER (S D),
Unlishe © PREARR S TOREME (SP), FEE (ML), FEE (DL), %@EREE (DF), SHOSs
(DD), HEEEKE (AFL). BEE (CL) BI0WHELTHALWE» KD, BEARHEOTE
BHMRETHIE (B) &l & MIRATEIC U A EGOBE S H (3721 S L) 0k (H/B) T

WERORG» b LEE ToMM (h) & (H) tolk (0/H) ThHs, REEEE LTS 13 Kicn
THRPERWE L2, & U TR ED b N RAE 4,/ (PER)2+ (Pe3)2 < | M2 -Ms |
E LT TIZUMIRNHSA, Pe SEBBOEERETH S, &0 ATHEND | BOBAD 2 LT
& EEHIL (1943) OEHBERIC L > THEERHE LI, 7535, BT HEKBICET 3 & TIEH
BLE PGB 2 DOBPYEHET 2, CO2BIC DN TRKETHD GERT A & &L, A2 TEEIEED
BB LT,

Fig. 12. Topography of two apodal fishes, Muraenesox cinereus (A) and Conger myriaster (B),
showing how certain measurements are made. AFL, anal fin base length; AL, anal length: BH, body
height; BL, body length; DD, dorsal fin depth; DL, mandible length; ED, sye diameter: EV, vertical
eye diameter; Gl, isthmus width; GL, gill-opening length; HB, head width; H/B, snout angle; h/H,
snout height; HL, head length; IS, interorbital width; ML, uppsr jaw length; PL, pectoral fin
length; SD, distance from tip of snout to origin of dorsal fin; SL, snout length; SP, distance from
tip of snout to origin of psctoral Fin; Ti, tail length: TL, total length; TR, trunk length.

— 4] —
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Fig. 13. Topography of the skull of a sharp-toothed eel, M. cimereus, showing how certain
measurements are made together with the position of certain skeletal elements. d, width in
swelling position of frontal; d’, width of Frontal; e, length of premaxillo-ethmo-vomerine
plate; F, length of trontal; h, length of cranium; i, diameter of interorbital foramen; j, length
of dentary; k, height of suspensorium; m, length of maxillary; O, length of opercle; p, width
of premaxillary-ethmo-vomerine plats; S, width of cranium. as, alisphencid; bo, basioccipital;
eo, exoccipital; ep, epiotic, fr, frontal; if, interorbital foramen; os, orbitosphenoid: pa,
paristal; pp, parasphenoid; pr, prootic; pt, pterctic; pv, premaxillo-ethmo-vomerine plate;

so, supraoccipital; sp, sphenotic.

=2 B =& R
A. N T
1. 5 % B &
4 P~ 5 B Bk o B TR U 7oA 2 IR U TR 2 8826 58 L OR27I3RITR LTS,

Table 26. Proportional measurements of various parts of body in M. cinereus expressed in
hundreadths of total length of body. The specimens were obtained from the Ssa of Sud-nada,
western part of the Inland Sea of Japan, in rainy season. For abbreviations, see Fig. 12.

Male Female

Items Renge | Mesn  [Steaderd | Cosficient g | Mean [Standard (Costicient
value | deviation|of variation value | deviation|of variation

(IS/TL) % 100 1.91(;;)2.68 2.28&020.193%1 e.70% 1.6%—;5)2.66 2004 0.2 .68
(EV/TL)XIOO 1.0%;6:)1.681.41%.020.17(%02 12.06:%.15 0.9?22)1.51 1.2502%200.14(%13“.20:%.09
(PL/TL)XlOO 4.3(8'2;)6.36 4.9851?060.475%()4 9.44-:%.85 4.1%;’3)5.91 4.955%050.385(%03 7-68:{8_64
(ED/TL)XIOOX 1.4?&’4‘;)2.38 1.88(%—020.245%02 12.77%.36 1.452;;))241 1.865‘?010.180:%01 9.68:15.60
(BH/TL) % 100 4.8%’2;)7.64 5.803?090.753?0612.93:%.15 4—.7%;};)8.34 5.780#090.765}?61 13.15%.“
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(RITL) x 100 [14-71~19.84|17.80k |1.53:+ | 8.84:k  [15.13~24.22118.74 [2.81+ [15.394
(15) 0.27 0.19 1.09 (15) 0.49 0.34 1.90
1.85~ 4.28) 2.824 (0.734+ [25.89+ 1.85~ 3.26| 2.41L [0.40+ 16.594
DD E
(BD/TL) = 100 (17) 0.12  0.09 297 (24) 0.53  0.04 1.6
36.69~43.42/40.62+ [1.804 | 4.43  [38.65~46.11142.75+ |1.964 | 4.54--
(AFL/TL) x 100 (14) 0.32 0.23 0.57 (22) 0.28 0.20 0.47
3.83~ 5.23| 4.33+ 0.324+ | 7.394+ 3.62~ 5.50| 4.46+ 10.394+ | 8.744-
(SL/TL) > 100 (38) 0.03  0.03 0.57  (61) 0.03  0.03 0.53
12.10~16.27{14.174+ |1.054 | 7.414  [12.99~18.26{14.504 [1.184 | 8.144
(SP/TL) % 100 (15) 0.18 0.13 0.94 (22) 0.17 0.02 0.83
13.48~18.67(14.844 [2.494 116.784 |13.98~18.72|15.74+ |1.004 | 6.354
(HL/TL) > 100 (29) 0.31 0.22 1.48 (22) 0.11 0.08 0.53
(AL/TL) x 100 36.04~42.7439.574 1.76-+ | 4.454  [37.17~44.58/41.524+ |1.78-4 | 4.294+
(29) 0.22 0.15 0.39 (26) 0.21 0.15 0.38
22.37~26.75[24.524+ 1,194 | 4.85F [23.19~28.34[25.684 |1.26- | 4.91+
(TR/TL) = 100 (29) 0.15  0.01 429 (22) o.18)  0.11 0.40
(TI/TL) x 100 [P6-05~62.3058.57-: |1.52F | 2.60+  |51.14~61.51[56.294 [1.964 | 3.52:%
(28) 0.20 0.13 0.24 1) 0.24 0.17 0.30

Table 27. Reliability of sexual differences in proportional measurements of various parts of body in
M. cinereus expressed in hundreadths of total length of body. The results were obtained
from the data shown in Table 26. For abbreviations, see Fig. 12.

ftoms | Ma—Me | | vPEDTE®EE)T Mo Me 5 0 oo
) v/ (Pes)z+(Pee)z “
(IS/TL) x 100 0.22 0.03 7.33 >
(EV/TL) x 100 0.16 0.03 5.71 >
(PL/TL) % 100 0.003 0.09 0.04
(ED/TL) x 100 0.02 0.02 1.00 =
(BH/TL) % 100 0.02 0.13 0.15 =
(RITL) x 100 1.44 0.55 2.62
(DD/TL) % 100 0.41 0.54 0.76 =
(AFL/TL) % 100 2.13 0.43 4.95 <
(SL/TL) x 100 0.13 0.04 3.25 =
(SD/TL) x 100 0.33 0.25 1.32 =
(HL/TL) x 100 0.90 0.33 2.73
(AL/TL) % 100 1.95 0.30 6.50 <
(TR/TL) % 100 1.16 0.21 5.52 <
(TI/TL) % 100 2.28 0.28 8.14 >

CNLOETHELZI I, BB, RS, BREEEE. LB, BEXERZSWHEEGFD LN, Th
5055, RE, IRERKLICERAECEBICH T AHERENTHEOTTV A S L, MOEE TIZIED T
K,

1) LB (5203, #2rk, H#14NC)

(LB 4&E) <100 DFEEEME T 39.5740.22, WET41.5240.21 T, MEROEEE L 6.50 27577,
FEEREARE T & MR B A S L, MERMOHEENEE TH 5, TIoEME TIRE Lo a4 Tid it
W ILUMEDTT 23 C OB R S WEADSEED 5N AP EEELI, AFCHEZTEEC SO T EEZRE
B oL T, B (1957) BEZIEENTOILE (1) 48 (L) EOREMK L =2.014+131.20
THEDLIN, MHEZEEEDLNINCER2REL TN D,

2) BHE (E2esk, $275, H14XKA)
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Fig. 14. Showing dimension (in cm) of body parts in relation to total length of body in male
and female of M. cinereus. @&, male; (O, female; x, sex-unknown. A, Tail length;
B, trunk length, C, anal length; D, head length; E, distance from tip of snout to origin
of dorsal fin; F, snout length; G, vertical eye diameter; H, anal fin base length; 1, dorsal
fin depth; J, eye diameter; K, body girth; L, body height; M, pectoral fin length; N,
interorbital width.
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Table 28. Correlation tables between total length of body and 14 main morphological characteristics

in male and female of M. cinereus.

\Total length

Male

Female

(em)
Anal length (m 40~50)5

0~ 60[60~70

70~80}60~70{70~80(80~90

~ |100~

110

110~ |120~ [130~

20.00~22.00
22.00~24.00
24 .00~26.00
26.00-~28.00
28.00~30.00

Pl

|*—~(,\}>—- l

[ o~ |

Frow |

ESEE

—oan | |

Male

\ Total length

\
Anal length (cm) “_|40~80|50~¢60

60~70

70~80:60~70(70~80{80~90

110~ 120~ [130~

120

130 140

33.00~35.00
35.00~37.00
37.00~39.00
39.00~41.00
41.00~43.00
43.00—~45.00

o |

| won |

[ josn |
oo |

owwo | |

e |

W |

. Total length

Male

Female

T (em)

Tail length{cm) "~ [40~—5050~¢0

60~70

7C~8060~70|70~ 80{80~ 90

90

~ {100~

100

110

110~ [120~ |130~

120

52.00~54.00
54.00~56.00
56.00~58.00
58.00~¢0.00
60.00~62.00
62.00~64.00

|~

3
1

I've |
[l o=

L1

[ ovm |

1

\Total length Male

~_  (em)

Interorbital 40~ 50|50~ 60
space (cm) \

60~70

40~-50

50~ 60[60~70(70~80|80~-90

100

110

110

120

120 130

130 140

1.40~1.60
1.60~1.80
1.80~2.00
2.00~2.20
2.20~2.40
2.40~2.60 —
2.60~2.80 -

=]

[ SEN NP

| meoo | |

!
= 1w

| wwn~ |

O EE SN N

SIS AN

Vertical eye diameter(cm)

Total

length

Male

Female

(em)

T

50~60

60~70

70~80

60~70

70~80

80~90

0.95~1.05
1.05~1.15
1.15~1.25
1.256~1.35
1.35~1.45
1.45~1.55
1.55~1.65

o]

P |

|~

- =N |

B SRV

[ —wow |
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Female

90~ [100~ {110~ [120~ [130~
40~ 50[50~60l60~70/70~80:60~70/70~80180~90 "~ 101" 10| 120l 130l 140

Total length Male

(em)
Anal fin
base length (cm)

36.00~38.00 1

38.00~40.00 —
40.00~42.00 —
42.00~44 .00 —
44 .00~46.00 —
46.00~-48.00 —

e |
o= |
| |
o

1
4
1
1

D= |
|
|
—

[
\
\
1

Total length
(cm) Male

Pectoral fin 40~50/50~-60/60~70[70~80|60~70|70~80/80~90

length (cm) l toc| 110] 120] 130|140
4.00~4.40 — — —_ 7 1 — — — — — — —
4 .40~4 .80 1 6 5 2 — — 3 — — 1 — 1
4.80~5.20 — 2 3 1 1 3 — — 1 1 — —
5.20~5.60 e i 2 2 6 | — | — | — 10— i
5.60~6.00 — — — 2 — 4 3 — — — — —
6.00~6 .40 — — — 1 1 — — — — — — —
Total length Male Fomale
(cm)
Eye 30 |0 |100 |110 [120 [130
diameter 40~ 50|50~ 60160~ 7070~ 80[40~50[50~60/60~70[70~80| ~ | ~ | ~ | ~ | ~ | ~
(cm) 90| 100| 110| 120 130 140
1.30~1.50 | — 1 1 — — — 1 — — = = =] = —
1.50~1.70 | — 1 1 2 — — 1 1 2l —| —| —| —| —
1.720~1.90 | 3 7 5 2 1 1 6 10 0] 1 1 2| — | 1
1.90~2.10 | — 3 7 — 1 2 2 6 3| 3 1| —| —| —
2.10~2.30 | — 1 4 2 — — 1 4 2l 1] —| —| —| —
2.30~2.50 | — 2 — 2 — — 1 — —_ = = = =] =
Total length Male Female

(cm)

90~ |100~ |{10~ |120—~ 1130~

Body height -
30~ 40[40~ 50|50~ 60[60~70|60~70{70~~ 80{80~ 90, 100 110 120 120 140

(em)

3.00~4.00 —
4.00~5.00 1
1

5.00~6.00
6.00~7.00
7.00~8.00 —
8.00~9.00 — —

oo —
o] |
| oww | |
|~ |
| noon |
— o= ]

!

|

|

Total length Male

(em)

90~ |100~ [110~ [120~ [130~
100 110 120 130 140

Body girth
{em)

11.00~13.00 —
13.00~15.00 1
15.00~17.00 —
17.00~19.00 —
19.00~21.00 —
21.00~23.00 — — —
23.00~25.00 — - — — —

40~-50{50~ 60{60~70(70~ 80|60~ 70170~80|80~ 90

|t |
> |

| oo | |
| o |

| ] 0o |
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—

T Total length(cm) Male Female
T

—

Dorsal fin depth(cm) \ 60~70(70-~80|80~90/60~70[70~80|80~90| 90-~100|100~110|110~120

.30~1.70 —
.70~2.10 1 -
.10~2.50 — 3
.50~2.90 1 2
.90~3.30 1 —
.30~3.70 —

.70~4.10 —

WWN NN —
B NE
F o]
Pl low8 ]
P | ]|
I
!

Total length Male

(em)

Female

Snout ‘e”%?r‘n) {40~ 50/50~ 60§60~ 70[70~ 8050~ 60/60~70[70~80j80~ 90" . o= ! O 0
3.00~3.50 o e e i e ey U N
3.50~4.00 1 3 — | 3 T N S (S D
4.00~4.50 2 01t 8 | 3 | 2 8 | 14| 4| —|—|—|=
4.50~5.00 2] e = = szl o2 T -
5.00~5.50 — = T I R 1| 4 | 2 { i
5.50~6.00 — | = | = — | = = i S -

W‘:al Ie(r(l:?:;! Male Female

Dorsal Fin\ 90~  |100~|110~[120~]130~
length (cm) |40~ 50[50~60160~70/70~80 50~ 6060~ 70|70~ 8080~ 90 100 110 120 130 140

[

11.00~12.00 — —
12.00~13.00 1
13.00~14.00 —
14.00~15.00 —
15.00~16.00 — -—
16.00~17.00 — —

|

[
——w |
ST
frweo | |

4
1

| ewo |
|
|
|
|

Total le(r::gr:]:f; Male Female
90~ 100~ |110~ [120~

100 110 120 130

Head 40~50{50~60/60~70|70~ 80|80~ 90|60~ 70|70~-80/80~90)

length (cm)

12.00~13.00
13.00~14.00
14.00~15.00
15.00~16.00 —
16.00~17.00 —
17.00~18.00 —
18.00~19.00 —

F=
RSN
Pl
Pl lef—]

oo ||

1 —
2 | - 1
1 6 | — | — | —
i 1

(%%%é%%qwmﬁﬁﬁmmfwﬁuﬂm,M?ma%&m?,ﬁ@ﬁﬁkg& AR OE
B 8. 14 TEEEVED bND, UL UEREIE e Tl LIRS AR T D3 I D Fhi A
SVERE RSP HEEERD 6100, FBHCHZ I, RS OMEET b G5 AR

3) MR (BE2esk, 527, #14NN)

(IRPFE/ 42R) x 100 D SEEE I MET 2.83:20.02, T 2.06-£0.02 T, WOTWR & S HBOEHEEIL7. 33
THBZEZRT, EICHGBOME TIRIEL I BB AR T3 EE & [REOBG (834%) 243 &, B
(BRI OVHIHITHET 6.57-4:0.08, MT7.48-0.00 THEDIREA A X B2 5 11525, B
@mmobﬂbcﬂ%w&ﬁ@@&ﬁﬂm%?éé@@ﬁf,mﬁﬂ®é®%Mi%&ﬁ%@ﬁﬁ%%$f
bo Frps (1957) BHEAEE € OBRR L BEOBEER L o, BEOIED £NENK S VDRI
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Eﬁ%@@éca%%wtom#(w&)Kié&ﬁ#ﬁﬁ@cm%ﬁ@%ﬁ%@@%f%;bm®ﬁ@ﬁ
KENC &R, MEEOMERRES L ORBCEER TS 232U TN D,

4) WBE (zess, #o7#, F14NG)

WEMﬁ@Eﬁﬁ%ﬁb,&<m%%@%bﬁt@mﬁﬁbtoA%@ﬁ@%&@@%@%%ﬁﬁ%éﬂ
7 b OTIREBEEINIE TH A5, BRI 5 LiEEE §ICAEORE UTTEEOHRENE 25, E
%KMMﬁ%<Kh,%<E6C&m,?Tma~07N§W#¥T]AaBYU%®,memmﬂw%x
MEEK (1916)/3 E83, 2127 & THH Tk Conger vulgaris i DWNT CUNNINGHAM (1896) MZ&NE N
WELU TN,

FISGEER K ES TREC T 5 A B, & LITRPH L TREVBDEMBIT “ A /3P NET LR
b,%ﬁwiimm&owcfwéﬁ,cm%@%%ﬁm:&%@&bfﬁmbﬁémﬁ,c&m&ﬁ(%
3%.ﬁ&tbf@%%%%)@éL@@@%@KﬁDT%@ﬁwwﬁgﬁﬁéo%bf4ﬁﬁ%6ﬁmﬁ
%gthWT@ﬁ%®(%%éébﬁm@ﬁ%mmmemiLw,MTL%iomﬁ,%@%ﬁg
ti&ﬂ?ﬁ%ﬁﬁ%b,m®m%mﬂmubﬁbgm%éfﬁ%§mk%%@%%@ﬂ%tm%@%%(
ﬁM@@%}@(%M%)mewiu%,MTLQiowf,m%&w%ﬁ&magfﬁ%%m%@e
m@mu?@b%:&%@tbf@%ﬁ%%m;oTM®méA<ﬂ@ﬁb,H%Kﬁf<@f,mm%w
BOLIEL I35,

5) EMREREE (BE2eF, #ovd, HB14EH)

(%@%Eﬁ@ﬁ%@mwﬁ%ﬁmmfwﬁkmﬁzMMM2ﬁia%fym®ﬁwﬁ§<,W%@®
%ﬁﬁﬁ+%?ﬁ%ﬁﬁ%@%ﬂéob@bEwWéfﬁﬁéﬂk&%m%ﬁﬁ%ﬁ%ﬁ%;&%ﬁ%ﬁ
O OTRESEBOINEAL L) KEBZEIRD 6Nk 15

6) MEE (H2ed, B, H14HM)

(a2 B/ 4 5) % 100 O FHIE 1T 4.98-20.06, MET 4.95:0.05 T, MOHHBLOREND, WHHED
SRR 0.04 THRRENZV, BU X 5 CEORBMEEBICISN T & BRI 5 /0. 77
¥TﬁM®ﬁﬁ%b<ﬁ<,bkﬁoTM%®%%éM%@Tﬁ%Kméb,cammf@%m%ﬁ%%%
E L, 7 ORI 5 O U, HETIRIBRESSRANICERL, EEREHEETH L C
ERRE (1952) KX o THESN TG, Fo s v Th DL ) BELVWEEEDOD S C & 2H (1901)
ﬁ%gmwawéobﬁbA%T@%b®T§<®@$KODTbENﬁﬁ,Eﬁ,%ﬁiwﬁ%ﬁﬁg
IekiEFARRA AN

7) IR (82032, w27z, #H14X])

w%@%&%qm@ﬁﬁ@mmfawiow,me%iamf,mmﬁﬁﬁgmmﬁﬁ%w%ﬂao
itgmmgmﬁfﬁﬁﬁmt@%wﬁ%tﬁ%w%%(%Mﬁ)MMTrmiqw,MT&MiQMT,
RO EREIX 8.00 THEENREY b, HOBEMA S, B 5 (1957) I3HEABED » D0
THRE & hE & OERIC OV TL B, MEOMHERPZ Y EL <, O, BEile JIEBELEDHL T L
BED T D, BAEY F ¥ TR B2 S D BEOT DR X0 C EDSAUI(916), #FF(1952) 6
Kiof%wgﬂ,ita—ﬂvﬂﬁﬁf¥ﬁéﬁbiiﬁﬁ@®%éC&ﬁJMDN?U%@,WMEM

(1910), EHRENBAUM (1928) XL » THES N TV D,

8) f& &

FETE AR HSEDSIP S DB UL, BEME DI IRINE 2 R L I A0 b 01T b & SREESD 6 NA 15,
@ﬁﬁm%m%m@%®%%ﬁ%b,@ﬁ@%@%%<tﬁ%@&00bwo4H~6E@K%ﬁ®ﬁﬁﬁ
ﬁ%éﬂéé@KM%%®%@@K%E@®@%wMBofméﬁ,%@ﬁﬁdﬁ@ﬁwﬁ<,itwmm
%f@ﬁ@@®,%@®ﬂ@f@%£%@@%ﬁ%m%mﬁmoit@b%%mﬁé®ﬁiﬁm@ﬁﬁﬁﬁ
%3ﬂéé@f@MﬁMibé%%@%%ﬁ%miifééo75@@@%69H@@mﬁéﬁﬁfﬁﬁé
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LB BESREADMMR T, BlEA S U CIRO B, HoNEIcBaOBINSZEL 2y, 3o EEms
T OFIPIDEREEYBHR L, DIPRARMRZREURERIST S, 20130 & LICHESHOREEORY
HE LD, BWRENA S, COLS B/ NEOHITEE TH 5, L L C OOk
WG THEL D SIS0, APIIRIED L 5 BEMP 05 08 H -, BETHTLELIFLE
RO BT, EICCOMIIICRREORELBIEEI 0K T & ik T, BT Mac BT a[to
S IROCEE RIS B OWE, U ¥ TRAERT 2EFOKES L ORI S > TERYS b,
WEMEZE DB TH 205, AT EBEIEOTT 12 DM C & 2RI (1952) IS LT
Na,

2. AWML GEORE

REOPREADIERZE DN TR, CHRETES o v (BIF 1934), v &4 (FES, 1940), 7 3 2
N (BE, 1941) BEOBYES DB, VINLEEBICELVEDS B C EPBDENTID, NED
B TIEMEIB I  (premaxillo-ethmo-vomerine plate) 46k (FEEEB O 2 PHEICES/LSHD b
iz GB29%K, H30HK), HEHHIHROEIORN (FEEBEFEHHENE) OLBRIIMT 1.68~1.80,
WIS 1.87~1.97 C, FHEIZFNFN 1.7240.01, 1.89-0.01 THEGEBITHET AHRMEISA SN, X
MEEEORY (FEBE/THEDE) OFRIEM TA.12~5.26, HT3.50~4.95, ZOEHEIZZNE
. 4.7540.05 C, WMEAMOEMEL 9.50 THEEBRICH T 2 EMBBEOHSIIMIA X1 UL
LLSOBE TEEENIV, T8bLARBCHT A RETE, FEERECHI 2 EEE, SHUERO
B L EEEOH I L EDEAREFNENMOITHEK NOEAD & 2 P ESERT I,

& DIChaEGEH, BARILEL WHEBA (BEs13), WRELN, BUEESHUT Y OBREMIEEI T S
HEHERR I BRI 3EH5 A 5 L8W0,

3. ABKEHOLE

—RUCEBHOMEREZZE R T, U d WIS 2 0B RICE TR LEE L 55 0 L2281, O
REECE U IR o Mma K, BEEIMEORTHRIR RIS & CBREF B BN O 3 W TR x
NIZETOEARD 2 OB U THIR U T, #OR 25325, £33 L EMBIBIIL, Ybicc
N5 3 DO LRI EOTED SN E 2R 1T UERT S & 835325,

BRSSEDIRT L DI, WINOKIR T § AL 2R TREIXS D, U, IR, WEEOR X, SRR,
ILEd S L EHED 6 BHEZ 2 DOKE THEENRED 11, {10 5 BEIRVTN»O 1 KR TEETES

Table 29, Biometric constants in male and female of the skull in M. cinereus. e, premaxillo-

ethmo-vomerine plate length; F, frontal length; h, cranium length; m, maxillary length; k,
suspensorium depth; o, opercle length; p, premaxillo-ethmo-vomerine plate width; s, cranium
width; TL, total length.

Male I Female

ltems Standard  [Coefficient l
Range Mean value o L
deviation lof var(atloni

Standard | Coefficient
Range Mean value RS L
deviation lof variatien
]
|

504+0.050.1040.03/1 .05:1:0.3517.76~IO‘27

TL/h | 9.45~ 9.70 : .1840.130.7040.09,7.57+0.96

h/m | 1.57~ 1.65 éOio.o4‘o.10io.0516.25i2.11}1.53~ 1.76] 1.6440.010,7040.0114.274+0.55

hfs | 1.15~ 1.18 17i0.01:0.02i0.01’f1.71i0.58§1.15~ 1.28 1.1940.0110.0340.01/2.51-+0.31

hio | 4.12~ 5. ‘ .3140.047.4140.94
|

h/f 2.34~ 2.78
h/ip 110.82~11.97]1
h/e 1.69~ 1.80
hik 2.93~ 3.05

60:&0.030.15:}:0‘03;5.77:&0.97?.25“’ 2.93] 2.48+0.03

OO:EO.ZS:O.EOj:O.1714.54i1.8739.38~12.40 10.5440.14
| i 1 1

724:0.01.0.4040.012.334-0.551 .87~ 1.99. 1.8940.01

i i i
.95:{:0.040.08:{:0.02‘2.71:‘:0.65;2.57*“ 3.26; 2.8140.03

.1640.026.45+0.73

774+0.107.3040.93

0440.01]1.90£2.36
7

9. 9
1. 1
1. 1
26 4.7Si0.040.0Si0.041.68:&0.5713.50”« 4.65 4.1840.05
2. 2
1.
1.
2 2140.037.5240.99

O O O 0O O 0O OO0
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Table 30. Reliability of sexual differences in proportional measurements of varicus parts of the skull

in M. cinereus. The results were obtained from the data shown in Table 29.

ltems [ Ma —MQ | __IMsoMe | 5 1 9
v (Pes)24+(Pee)z

TL/h 0.32 0.14 2.29 =
him 0.04 0.04 1.00 =
his 0.02 0.01 2.00

h/o 0.57 0.06 9.50 >
hif 0.12 0.04 3.00

h/p 0.46 0.27 1.70 =
hie 0.17 0.01 17.00 <
hlk 0.06 0.06 2.66 =

Table 31. Reliability of sexual difference in counts of the vertebrae in M. cinereus.

Male Female
ftems R Mean Standard Coefficient R Mean value
ange value deviation of variation ange =
. 146~ 156 145~ 158 .
Vertebrae (17) 150.43 3.11+0.37 2.0740.37 () 150.18=0.54
Standard Coefficient P T e e __w_
deviation of variation I Mg —Me | y/(Pea)z+ (Pee)? I' V(Pesy2+(Pee)2
3.3140.38 2.20+0.27 \I 0.25 0.96 ‘ 0.26

Table 32. Proportional measurements and the reliability of sexual difference in various parts of
body in M. cinereus taken from the southern waters of the East China Sea, in rainy season.

For abbreviations, see Fig. 12.

Male Fomalo

LA 6'2*?2)6-72 6.52:£0.01 | 0.01£0.08 | 1.53:0.42 "-0%;)704 6.24:£0.05 | 0.2740.04 | 4,25:4:0.59 o.18 0.05 3.60 =
LY it e 16.6720.78 | 2.0040.55 12.00:63.31 11751967 25 20.00 | 1.52k0.21 | B.Bek1 22| 0.58 c.e4 0.69 =
TR | %78 s.eak0.01 | 0.01:40.008 2.750.76 3-5%;2)4‘25 3.600.04 | 0.72040.03 | 5.2620.72 |  0.17 c.oz 6.25 <
wm | P75 8 neko.0r | 0.0220.01 | 1.1250.31 ‘-6?5)‘-35 {.754:0.01 [ 0.0540.01 | 2.9640.32 |  0.04 c.ot 4.00 >
A | 287,79 2.240.01 | 0.03::0.01 | 1.28:40.35 220 2.0940.02 | 0.1040.01 | 4.1820.55 | 0.05 0.02 2.25 =
st | 217,390 52222008 | 0.09£0.03 | 2.8020.77 3203 sa20.04 | 0.2120.08 | €.1440.81 | 020 0.05 +.00 <
wEp | & %7,% 19 8.0320.02 | 0.05:0.01 | 0.62:50.17 85 ® 9.00:£0.18 | 0:5040.12 [10.C0k1.28 | 0.97 0.8 5.89 <
s | 6370 6072022 | 0.85:£0.15 | 790192 &5 Y| rasz0.2 | 0.eato.00 [saskian | 0.8 0.25 1z =
WPl | &%72%8 2.2020.01 | 0.110.03'| 3.13:£0.86 21 s 220,08 [ 0.9020.05 [iz.azEi | 0.0 0.07 0.22

/DL “-‘%" 4.331 4 2040.0¢ | 0.1040.03 | 2.40£0.66 C%‘f'*" 4,48:50.09 | 0.45:40,06 [10.02::1.38 0.28 0.10 2.50

DD | 5607080 6.13:20.20 | 0.50£0.13 | 8155225 OOy T s2z0.1 054007 [7.0121.09 | 0.9 0.1t 6.2 <
SD/HL 09?3‘-“’ 0.98£0.01 | 0.20:£0.01 | 2.04::0.56 0'6?;)"24 0.9940.02 | 0.12:£0.01 0.01 0.02 0.50 =
suns | 200512 % 2.13:20.05 | 0.12::0.03 | 5.63:1.85 "3%5)2'39 2.13::0.03 | 0.14:0.02 0 0.05 o =
suiEv | 2805, % a.7420.15 | 0.33:40.09 | 0.8242.43 3'2‘2;;)5"‘” 3.63£0.10 | 0.53:0.07 0.1t 0.16 0.3 =
HLIDE ‘C"z;)"os 1.07£0.01 [0.0140.003{ 0.99x0.26 | 0751 1.090.01 { 0.02:0.008 1.0320.25 | 0.0 0.01 2.00 =
| 0 1.26:20.05 | 0.14:£0.00 [ 7.9542.19 18y T 0,02 | 0.09%0.00 0.05 0.05 1.00 -
e | P Lr7£0.05 | 0.12:40.03 | 678167 P Leax0.02 | 0.1150.01 | 6.74%0.95 | 014 0.05 2.80 =
ey | 195,209 102011 [ 0.29:20.08 58, 1041.03 S Lere0z oazso01 | 2ska | 028 0.11 2.09 ~
nie | #7379 2.1530.07 | 0.19:20.05 | 8.63:42.4 LB P 10,02 | 0.1120.01 15.1220.70 0 0.07 0 E




Table 33. Proportional measurements and the rejective limit of sexual difference in various parts

M. cinereus taken from Kumano-nada, in summer. For sbbrevistions, see Fig. 12.

AREERE Y+ ¥ HAEOEE,

JERA

HERES & OSBRI BET 5 BT

of body in

Female
Male &
Range Mean value Rejective limit
6.4940.06 6.49::0.33 6.56 =
16.004+0.40 16.00:£1.56 20.66 <
3.97:40.05 3.9340.18 4.11 =
1.712:0.04 1.7140.12 1.66 =
2.314:0.04 2.3140.19 2.52 <
3.5440.04 3.5443.20 3.56 =
8.930.02 8.93:0.54 8.68 =
7.14--0.08 7.1440.08 7.21 -
3.03:0.04 3.03::0.04 3.27 =
2.17:0.01 2.1740.0t 2.36 <
3.9940.07 3.99::0.07 4.43 <
0.904:0.01 0.50-:0.01 0.95 =
1.81:0.01 1.8140.01 2.03 =
5.23-:0.01 3.2340.37 3.41 =
i.104:0.01 1.10::0,03 .11 =
§.56-:0.05 1.560.15 1.73 <
1.6140.02 1.61+0.09 1.60 =
1.31:-0.03 1.3140.13 1.40 =
2.17:£0.03 2.1740.15 2.05 =

Table 34. Proportional measurements and the reliability of sexual differences in various parts of

body in M. cinereus taken from Suc-nada, in summer. For abbreviations, see Fig. 12.

Yol Fomelo

. roon waton 5:52 ‘::{ :t N (M2 —Hs | VPR L(PEs)E Refiatility &
6.59:20.63 1 0.44:£0.05 | ¥ | e.240.02 Jozizo.0e 0.27 0.09 3.00 =
16,4740, 0.0 | 5%;;" 0 | ie.z920.25 | 1.27:40.28 0.19 0.35 0.5 =
2002005 | 0.180.08 3.75:40.04 | 0.20:£0.03 0.29 .05 5.80 >
1724002 |o.10%0.01 | 1.75:£0.03 | 0.12:£0.02 0.03 0.04 0.75 =
00000 | > 2.35::0.01 | 0.0740.01 0.16 0.02 8.00 >
om0z > 3.402 0.31:20.05 0.01 0.07 4 -
o.rzo0e | - 0.52::0,07 1.02 014 8.0 <
0.4550.00 | & 7.48::0.09 | 0.48:40.07 0.91 0.1z 7.58 <
o.2220.02 | 3.23:0.03 {0.1720.03 0.7 0.05 3.40 =
0.3150.04 | > £.04£0,05 | 001920.03 0.9 .07 7.00 <
[REELNTS B 6.26:0.18 | 0.73:0.12 0.89 0.2 3.07 =
oerz0.01 | 07 1.02£0.01 | 0.0820.01 0.02 0.01 2.0 =
1.92.20.02 2.0040.01 [ 0.02::0.004 0.08 0.0z .60 <
3.04:0.0¢ 3.5450.05 | 0.30:£0.0¢ 0.5 0.07 7.14 <
1.102:0.01 0.204:0.003 0.01 0.01 1.00 =
$-552:0.010 fo.oso.01 | O 0.60::0.0t 0.08 0.01 <
£0.0¢ | 0.672:0.01 -7 0.044:0.01 0.01 0.01 =
ED/EYV 1.2340.03 -85 0.11:£0.01 0.09 0.04 =
bfrt 2.0320.00 |0.7020.03 | Y9023 I o oa0.05 [o.2120.08 0.08 0,65 1.3 =

- 51
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Table 35. Sexual differences in 11 main morphological characteristics in M. cinereus taken from
three localities, off-shore of Sud-nada (A), southern waters of East China Sea (B) and inshore
of Kumano-nada (C), respectively.

Off-shore of Sud-nada (A)
ftems Correspond- 3@ Correspond- P Correspond- P Correspond- 5: 0
ence parts ence parts ence parts ence parts
Interorbital space HL/IS < SL/IS <
Vertical eye diameter SL/EV <
Anal length TL/AL > TL/AL =
Trunk length TL/TR > TL/TR <
Dorsal fin length HL/DF <
Snout angle H/B >
Snout length HL/SL =
Eye diameter HL/ED <
Dorsal Fin depth HL/DD <
Body height TL/BH = TL/BH =
Tail length TL/TI = TL/TH >
Southern waters of East China Sea(B) Off-shore of Kumano-nada (C)
Srerond [o+ o] rsrend [ 0| Qrostond |50 PPt o 9| Gorerene |07 0
HL/IS = SL/IS = HL/IS = SLIIS =
SL/EV = SL/EV
TL/AL >
TL/TR =
HL./DF = HL/DF >
H/B = H/B >
HL/SL < HL/SL =
HL/ED < HL/ED =
HL/DD < HL/DD <
TL/BH >
TL/TE =
NY,

TR AR DA BN AR b NEO TP R E W,

LML L5 ORI &, TICEEEE T L PR Y MOTPR S OWEHIP R
12 BB DM BN D A2 UWWEEDSED b OO A S &, IRIEA,
BEEE DM PR TR BTG,
BEOMEBICENENEREED D, HOHBE,,

U UBER U Tc & 5 i R BB EE oo (At
TREZTEZTOPEOAPRINHARRL, CHCEBMCGE U EHEOMEERZINA 52561,

WoENb, ke
U U BTN EE DS & OTBET
U AR O R BB 2 RS, ILE S & ORI

HEIMGEOBAERIEEZZZ NP Y o5

BVEIIZRL TS, ESEEGEES L CHEIFED A BRI NENERELRIVHERL,
BT DT E &, BETIRMOTHENC LHAEED i, WHEEGRSIZEERET L O RBEEE DM
HWBHCZNEFNEEEN S D, WETREOTH, BE CRMOFBZNETNEN EBBD LN, BH
IR DI AR BHIE L LV O T B EVVER 2 R T, WERFEEEDREARICHEEV D Y D
HEL, BRI CRIEHERICEEEIR I NIV & U TR EN, RS FEEE L O



AAEEE Y - ¥ BRSO, £ & W4 5 i 259

MWBEOBKRCZNTNEREN DY, WFNBHOFIA R, BIFEET L BEER VDO
REWHR® &2, BEEDH 3 A HE S ARSI ERES S Y, WIN OBV EL,
FISTREEE DR TIBREZEIZ DD T & VERD Y 615 o RS IS SEHEE ORERIC i)
& HMEDTIIE BIFEETS X O R DA BT I BRI 20N, T OB A EE 2
Y. BMERHEGNBECEABICEREND Y, MOHBEN. BIEEOMARREEIEIRD
NISCB DT BENHAVRED bhb,

B.w 7 + I

oS B OE
FEBTEEDIRERKE TR L 72~ 7 o TORITEEE R E36E5 L BT R LI,

Table 36. Proportional measurements of various parts of body expressed in hundreadths of total
length of body in male and female of C. myriaster teken from Sud-nada. Numbers put in
parenthesis are those used in measurement. For abbreviations, see Fig. 12.

Male Female
ltems R Mean Standard C'oe'F- Mean Standard Coefficient
ange | deviation ficient of Range | deviation O.F )
vaiue evia . vaijue Vi
variation variation
16.83~19.88|18.56-L  0.72: | 3.874 |17.58~20.43/18.114 11.04-- 5.804
(SD/TL) x 100 (22) 0.10 0.07]  0.39] (24 0.14  0.10 0.56
(IS/TL) x 100 | 2-3777.8.39) 2,76k 0.23 1 9.33 | 1.57~ 3.41) 2.75L [0.894+ |32.37+
N (22) 0.03 0.02 0.95 (22) 0.13 0.09 3.36
(PL/TL) x 100 | 4-83~ 5.92 5.344 [0.83:: 16.184 | 3.64~ 6.37| 5.26-- [0.50-+ 4.75-+
(22) 0.47 0.03 0.63 (23) 0.07 0.05 0.47
12.73~15.83|14.22:8  0.95- | C.07% [13.32~16.17)14.47F [0.76+ 5.25+
(SP/TL) x 100 (22) 0.14 0.10] 0.0t (23) 0.11 0.08 0.52
(R [TL) x 100 |13:2617.90/16.06 - |1.31- | 8.10+ |13.39~22.50(16.70-- [2.264 |13.50+
(22) 0.19 0.13 0.82 (22) 0.32 0.23 ;37
) 1.67~ 2.35) 2.03t 0.184 | 8.874 | 1.59~ 2.50 2,044 .24 |11.76
(ED/TL) x 100 (22) 0.03 0.01 0.90,  (23) 0.03  0.02 3.87
(ML/TL) x 100 | 4-24~ 5.88| 4.87L [0.414 | 0.82: | 3.7/~ 5.67| 5.034+ [0.42+4 8.40+
- (22) 0.58 0.04 0.08 (23) 0.06 0.04 0.83
(GUTL) x 100 | 3-17~ 4.82/ 3.70% 10.35+ | 9.46F | 3.04~ 4.54 3.744 0.44-+ |11.73-
’ (22) 0.05 0.04 0.96 (23) 0.06 0.04 1.17
- 1.49~ 2.80| 2.01-L 0.34L 16,424 | 1.81~ 2.78| 2.264+ [0.23+  |10.18-4
(GL/TL) < 100 (22) 0.03 0.03 1.67  (23) 0.03]  0.02 1.02
(SL/TL) x 100 | 274~ 8.82) 3.35: 0.29:4 | 0.84% | 2.64~ 4.05 3.394+ [0.354  |10.324
. (22) 0.04 0.03 0.09 (23) 0.05 0.04 1.03
(AL/TL) x 100 [36-80—39.5838.25-- 10.74= | 0.20:+ (37.06~24.1341.074 [2.75+ 6.71+
(22) 0.11 0.08 0.02 (23) 0.39 0.27 0.67
11.17~14.86/13.63 [0.854 | 6.23L (13.07~15.6814.22+ [0.604+ 4.224
(HL/TL) x 100 (22) 0.12 0.09 0.63  (23) 0.84 0.06 0.62
(TR/TL) x 100 P2-63~26.2724.46+ 10.90:k | 0.37+ [20.56~30.1624.77- |1.66+ 6.704
(22) 0.13 0.09 0.06 (23) 0.23 0.17 0.67
(T1/TL) x 100 [59-22~64.0461.85+ |1.08:k | 5.76-k |85.87~62.6761.074 |1.434 2.374
(22) 0.16 0.11 0.59 (23) 0.20 0.14 0.23

Table 37. Reliability of sexual difference in proportional measurements of various parts of body in
C. myriaster expressed in hundreadths of total length of body. The results were derived
from the data shown in Table 36.

[Ms —Me |
ltems [M& —-Me | ‘/(Peg)2+(pgg)2 /m 3 Q
! f
(SD/TL) % 100 0.45 ! 0.17 | 2.65 =
(1S/TL) x 100 0.01 . 0.13 ’ 0.08 i =
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(PLJTL) % 100 0.08 0.47 0.17
(SP/TL) x 100 0.25 0.18 1.39 =
(RJTL) x 100 0.64 0.37 1.73 =
(EDJTL) x 1C0 0.01 0.05 0.20 =
(ML/TL) % 1C0 0.16 0.58 0.28 =
(GHTL) x 100 0.04 0.08 0.50 =
(GL/TL) x 100 0.25 0.04 0.25 =
(SL/TL) x 100 0.04 0.06 0.67
(AL/TL) % 100 2.82 0.41 6.88 >
(HL/TL) x 100 0.59 0.85 0.69
(TR/TL) % 100 0.31 0.26 1.19 =
(TH/TL) x 100 0.78 0.26 3.00
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Fig. 15. Showing dimension (in cm) of body parts in relation to total length of body in male and
female of C. myriaster. @&, Male; O, female; x, sex unknown. A, trunk length (TR); B,
anal length (AL): C, head length (HL); D, distance from tip of snout to origin of dorsal
fin (SD), E, snout length (SL); F, body girth (R); G, distance from tip of snout to
origin of pectoral fin (SP): H, pectoral fin length (PL); 1, interorbital wideh (IS): J, tail
length (T1); K, gill-opening length (GL); L, isthums width (Gl1); M, upper jaw length (ML)

N, eye diameter.
ChDEIC Y - THLHE L 5 CHHEE2 DB HEEILEDA T, Mgl TR EBEVED LN
T, BEEOEBICHT 5 EAROEENFESfiE KD b LHEBEROEY T, T HER R O 2 TRIRER I

FTNORELINT S X AT 5, TaRITTT5 SIE OHSRE R A R 5 &, BFEEE
HXY =ax+b TEDIND, 2L bOEIERDOBEY ThS,
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Table 38. Correlation table between total length of body (in cm) and percentage of each part in
total length of body in male and female of C. myriaster. AL, anal length; ED, eye
diameter; Gl isthums width; GL, gill-opening length; HL, head length; IS, interorbital width;
ML, upper jaw length; PL, pectoral length; R, body girth; SD, distance from tip of snout to
origin of dorsal fin; SL, snout length; SP, distance Ffrom tip of snout to origin of pectoral
fin: Tl tail length; TR, trunk length.
Sex Male Female Sex Male Female
Fotel 20~ {30~ {40~ 20~ [30~ 40~ 50 Jotel 20|30~ {40~ [20~{30~ [40~|50
tength (em) ol 40| 50| 30| 40| 50 o sp enath () a0l a0| 40, 50| 60
2.50~ 2.70 — == — 1 — 12.80~13.00 | — | — | 3 | — | 2 i -—
2.70~ 2.90 1 il e e 1 - 13.00~13.50 1 1 1 - 1 3| —
2.90~ 3.10 | — 1 4 0 — 1 2 | — 13.50~14.00 1 1 — | — 1 2 1
3,10~ 3.30 | — | 2 2 {— 1 1 - 14.00~14.50 | 2 3 21 —1 4 2| —
3.30~ 3.50 1 4 2| — 13 20— 14.50~15.00 | — 1 1 — 1 — 1
3.50~ 3.70 { 2 1 — 1 2 1 — 15.00~15.50 | — | 2 | — | 2 1 — | —
3.70~ 390 | — | 21— | — | 3 i 1 15.50~16.00 | — | 2 1 — | — 1 —
3.90~4.10 | — | — | — 1 - — | —
PL
SD
3.0~ 4.00 | — | — | — 1 — | — | —
17.50~18.00 | — | — | — | — | — 1 — 4.00~ 4.50 | — 1 —_ | — 1 —_
18.00~18.50 1 3 21— 1 3 1 — 450~50 |1 |—]3|—|—|2]|—
18.50~12.00 | 2 2 4 2 4 3| — 5.00~ 5.50 | 2 5 2 1 6 5 2
19.00~19.50 1 4| — | -] 2 3 1 5.50~ 6.00 1 4 2| —1 2 2 ] —
19.50~20.00 | — | 1 | —| — | = = | 2= 6.00~ 650 | — | — | —|—| 1 ]2 |=
20.00~20.50 | — | — | — 1=
20.50~21.00 | — | — | — | —| 1 | —| 1 R
HL 13.00~14.00 { — | 2 | — 1 1 — | =
14.00~15.00 | — | t | — 1 2| —1—
11.00~11.50 1 - = = = | — | — 15.00~16.00 1 5 21— 2 2 —
11.80~12.00 | — | — | — | — | — | — | — 16.00~17.00 1 1 1 — 1 2 2
12.00~12.50 | — | — | — | — | — - 17.00~18.00 | 2 1 51— 12 2| —
12.50~13.00 | — | — 1 3 | — | — | — | — 18.00~12.00 | —| —|—]—fj— | 3 | —
13.00~13.50 1 2 4 1 2 i — 19.00~20.00 | — | —| —f— | — | — | —
13.50~14.00 1 2 | — 1 2 3| — 2000~2t.00 | — | — | — | — 1 — | —
14.00~14.50 | — | 4 1 — | 3 3 1 21.00~22.00 | — | — | — | — | — | — | —
14.50~15.00 1 2| —|—1 2 1 1 22.00~23.00 { — | — | — | — 1 —
15.00~15.80 | — | — | — | — | — | 1 —
15.80~16.00 | — | — | —| —1| 2 | — | — ED
1.50~ 1.76 | — | — 1 — 1 _— —
TR 1.70~ 1,90 | — 1 3| — 1 2 1 2
20000~22. 00| — | —} — | — 1 — | — 1.90~ 2.10 1 4 4 1 4 5 | —
22.00~24.00 | 2 4 2| —12 1 — 2.10~ 2.30 | 2 3| —|— 12 1 —
24.00~26.00 | 2 5 6 2 6 8 2 2.30~ 2.50 1 2| — 1 — | 2 | —
26.00~28.00 | — 1 — | — 1 — | — 2.0~ 270 | — | —|— | — 1 _
2800~30.00 | — | — | — | —| — | — | —
30.00~32.00} —| — 1 — | 2| —1]—|— ML
AL 4.00~ 4.50 1 —|lz2|—]—|—|—
4.50~ 5.00 | 2 5 5] —1| 3 5 1
36.00~37.00 | — | — 1 — = — | — 5.00~ 5.50 1 3 1 1 [ 3 1
37.00~38.00 1 2 31— 3 1 1 5.50~ 6.00 | — 1 — i — 1 —
38.00~39.00 | 3 5 3 1 2 5| —
39.00~4C.00 | — | 3 M — | 3 3 — G
40.00~41 .00 1] 2 ! oo a0l T R B
T 3.20~ 3.40 | 2 1 — =2 —]—
3.40~ 3.60 | — | 3 3| — 1 3 2 | —
57.00~5.00 | — | 4 | — — | —| — | — 3.60~ 3.80 | — | 2 | — — 1 3 —
59.00~61.00 | 3 5 6 | — | 3 2 1 3.80~ 4.00 H 2 3| — 1 2 2
61.00~63.00 1 i 2 1 7 7 1 4.00~ 4.20 1 1 — | — 1 — =
63.00~65.00 | — | —} — | — | — | — | — 420~ 4480 | —|—| 2| —|—| ——
65.00~67.00 | — | — | — | — | — | — | — 440~ 460 | — | — | — | — | 2 2 | —
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LS L

2.100~230 | —|—{—|—|— | 1]|— 1.0~ 160 | — | — | 1 | —|—|—|—
2.30~258 | — |11 —|—11 1 — 1.60~ 1.80 | 1 t 2| =i |
2.50~ 2.70 | 2 7 1 1 5 2 1 1.80~ 2.00 | 3 1 1 1| — 11
270~ 290 | 1 | — 1| 4 2 2 1 2.00~ 2200 — | 5 1 2 2 3 1
290~ 3.0 — | 2 2| —1—1 2| 2.20~ 2.40 | — | 2 2| —13 6 | —
3.0~ 330 | —  — | — | — | — | — | — 2.40~ 2.60 | — | 1 L) — 1| — |
3.30~ 3.50 | — | — | — | — — | = 260~28|—|—|—t— |3 | —|—

Table 39. Relation between the total length (TL) and each part of body in male and female of C.
myriaster. a and b indicate each value in empirical expression y=alL +b. For abbreviations,

see Fig. 15.
Sex Male Female
ltems a b a b
SL 0.034 0.009 0.024 - 0.543
sD 0.216 — 0.972 0.263 — 0.260
H L 0.142 — 0.106 0.147 — 0.171
AL 0.388 — 0.018 0.401 — 0.053
TR 0.267 — 0.782 0.272 — 0.980
T1 0.788 — 0.359 0.419 0.685
'S 0.026 0.035 0.028 — 0.070
pL 0.049 0.178 0.056 — 0.096
SP 0.035 0.255 0.144 0.042
R 0.184 — 0.474 0.214 — 0.911
ED 0.017 0.102 0.017 0.088
ML 0.042 0.243 0.049 0.039
G 0.039 — 0.098 0.042 — 0.155
GL 0.017 0.112 0.021 0.054

1) IIE (#5363, #15KB)

LSBT 2T EOE RO RIIME TS 36.80~39.50, 0TIk 37.06~44.13 T, ENENOFEIE
38.25--0.11 2 41.0740.07 %L, M OEEEIX6 88 CHREENRD LN 5 2% b ILERO P EN

2) B#E (e, #isK])

A BT A RIEOEDRDOEERIINE T 59.22~64.04, lﬁ(ﬁf‘ 55.87~62.67C, YHHiZZzNZ et .86
+0.16, 61.07-£0.20 %7RL, TEMOEHEEIT 3.00 THEZEERD S50,

3) WmE (%363, HI5KME)

LB T AWBEOE RO RIINT 16.83~19.88, T 17.58~20.43 T, SLHEEZZNLI 18.56
40.10, 18.1140.14 %779, TROBMEOERIZEL LA L, HOERRHEOZ N EINHERITE
BEIEDTRD LI, U F TIREOUED MO £ NI L THEL <L \ng‘m“ﬂvlﬂﬁr (1952) iIc k-

THEINTVD, THYFEDNE CRETRO L H IR EBEED - T, FHEBOL > 2B ELTOR
BRI b RIS @mté%gﬁﬁéﬁ,vfijﬁ@C@¢5E~%m,iki%bWQmW@ﬁ
PR ORETIRED & 417Jﬁ>'3710

4) IR (8363, 815K 1)

BT 5 IRBOESROERZHET 2.37~3.36, MT 1.57~3.47 T, EHERZNEN2.76+
0.03, 2.7540.13 /R, WHEMCEREZZIFD LN,

— 56._
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5) IR (#3e3, HisEN)

ZRICT T HIREOEDEOERIH T 1.67~2.35, WTiE 1.59~2.50, SEEEFFNFH2.0340.03
& 2.0410.03 THEZEITZU,

6) Mige® (HFse#. H15KH)

ERITHT 2 MEREOHFHROEFILME T 4.85~5.92, MT3.64~6.37, FIFHEIZZNEN5.3420.47,
5.270.07 27" %, ZL TLNGDEEER 0.17 Th CHBERBY 5030, MLIzL 3y F£T
BIEEOR S, BB L ORBICE UVNIEEEEN S B0, =77 Ty nEBT D ZNERE & 5 CEE
PEREFBNTHEEZE I TR0,

7) & (&)

7 F I TRERAESPEYEETH D, TOLMSORE, HWES RBECEET 2§ OIsE
BEEEFHE L, KBEOBHEPE. CAUCHL TRWAROEEAET S § DRFBEOGIHNHL, ©
NUICTERES I -T2 DB E EITECHIRICT I 3 DIRBBOZIU S b OBE L, #ndiL T
B L OF TE&EL 7R F NCENEEE 3D, & A THBEOREOEEZE LTSV, LBLR
BOBBEAKFICERT S DT, T & ST TREINS IRIARIO < 7 F T3 s 0

Table 40. Biometric constants in male and female of C. myriaster. lLocality and number of
specimens are same as in those of Table 35. For abbreviations, see Fig. 12. Numerals put in

parenthesis, number of specimens.

Male Female
ltems Moan Standard Coefficient Mean Standard Coefficient
Range L of Range o of
value | deviation R value | deviation .
vartation variation
TL/HL 6'61(;2§'776.98j:0.070.4éio.05 0.59:4+0.07 7'6?;:“2?'627.05%.040.3o¢o.03 4.2640.43

TL/TR 3'8%;2’3}'424.10ﬂ:0.070.46j:0.05 16.22-41.14 3'3%;;;'804.04:{:0.040‘28:(10.03 6.95--0.70
/T 1-4%53-691.61io.oao.04io.oo4 2.48+0.25 |' 2703 7|1.64:£0.010.0440004) 2.56:0.26
TL/AL 2'5%;2?‘702.62'10.060.05i0.01 1.91:0.19 2'2€%§'692.58i0.01O.O‘?:tO.Ol 3.41:40.34

HL/SL 3'7?;5"434.19i0.040.29io.03 6.92--0.07 3'4%§§'974.23io.oeo.44io_os 10.4041.05

HL/ED 6-0%’2”5'736.85io.070.48¢o.05 7.01:£0.71 5'7?553'677.18i0.130.89i0.0912‘4Oi1.25
HL/IS 4~2é2~2‘;"685.00io.06o.42_—to.04 8.4010.85 4'5255())'205.36i0.130.89i0.09 16.60-L1.67
HL/PL 2'2%2;?852.60j':0.020.léiO.OE 6.1540.63 2'4{2‘;)3'832,73i0‘04o.29i0.03 10.60-1.05
HL/DL 3'0%;2;"%3.39j;0.040.26i0.03 7.67-£0.78 2'5?;3‘)*'563.34io.aeo.o4io.0411.98i1.20
HL/SD 1'2?;5'601.36:&0.100.08:&0.01 5.88--0.60 1'2%;3§""21.33io.010.04io.oo4 3.00--0.30
SL/IS “3%;2;'381.20j:o.1oo.02ﬂ:0.01 10.0041.02 0'9%;3%'401.28:!:0.040.28i0.0721.88:&2.20

TRIHL (1932001 7540 020.1440.01| 7.8640.80 |1-40772- 181y 7710 0200, 164-0.02] 9.10+6. 14
(22) (23)

0.88~1.20 o . 0.85~1.30
h/H (22) .07-:0.12/0.084:0.08| 7.47+0.76 (23)

H/B O'Séz’gi'150.%—_J—_o.140.10350.1o 10.40-41.06 0'8%;3'280.93io.040.03¢o.003 3.2340.33

—

,_.
—

.06+0.010.1140.0110.8841.06

* BB TIE v 7> I Ty a7+ I Conger japonica WCIDWMASRRZ Db DRBIC “H I 2”7 LA,
BINC L > TECD “HI7R” L o2a7F T2RABCEDDHDOP TN D, TEbE “H5 R L
b <77 TREENHR, RRIIEEAS—RULIZE A r 7 T EABTHELEL T
60
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DEND L OWD D, TbB, DO 5 HOMEAKERR N T 3 MEOE RS L CHESOFRES
OB, KL FFOBRE, M 3ok T oREORS, PatloFicEnEsmoh, B
HEEEHEL, C T L TS X ORIt L AR A G TERA O £ UL T2 D #E0,
7 OHEOROEBFIIZIBIREAE EEA LMD,

BICEMEEE O & - T, BHEEOT 2B
WHBEDRD bNATER S -1,

U T AEA0E I8 J VB4 R TR T & 5 )WlA

Table 41, Reliabilities of sexual differences in proportional measurements of various parts of body
in C. myriaster. The results were derived from the data shown in Table 40.
| WY ‘ | _IM&—Me | o
tems M —Mg | I/@66V+@E%“/@?§ﬁ?@?5? 3 Q
TL/HL 0.07 0.08 0.92 =
TL/TR 0.07 0.07 0.93 =
TL/TH 0.03 0.0t 0.34 =
TL/AL 0.04 0.39 0.10 =
HL/SL 0.04 0.08 0.50 =
HL/ED 0.33 0.14 2.32 =
HL/IS .36 0.14 2.57 =
HL/PL 0.13 0.05 2.84 =
HL/DL 0.05 0.07 0.75 =
HL/SD 0.02 0.07 0.31 =
SL/IS 0.08 0.04 1.84 =
TR/HL .01 0.03 0.24 =
h/H 0.0t C.12 0.08 =
H/B 0.03 0.14 0.22 =

2. ABBESICHHOTE

AN TERERRO &5 WRHIERIC SN T, EESEHROES (length of premaxillo-ethmo-vomerine
plate) 38 J O EMEER O E ICENEFNMEFEROMEEI D L NI, <7 F ICRNT ORI T
3 HEHEZEIR D SV, TR E IO T AR TH 2.

3. £EKREHOLE
HEDRRABEAD D2 L, ZDFRE L
Bl OE ﬁﬁ@%@zA@®é@z

COKBIC DONTIRERRADL CENTERP 12, £ 0 TEAEDR
WCHEREEE R S U TR ER R 584258 S B3I, T DLE

Table 42. Sexual differences in proportional measurements of various parts of body in C. myriaster

taken from Aichi Prefecture. For abbreviations, see Fig. 12. Numsrals put in parenthesis,
number of specimens.
Female
ltems Standard Coeﬂ:i‘cient Rejective Male
Range Mean value .. of -
deviation i limit
variation
TL/HL 64?;§59 7.164:0.08 | 0.37£0.06 | 5.10:+0.81 | 7.16::0.88 6.69
TL/TR 3'7%:;§'30 4.04+-0.04 | 0.164:0.03 | 3.96-20.63 | 4.04::0.38 4.09

* a5 T F TDORETIE, BEIEIE Did - & Y UICEBEOBIRELTON S,
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TL/TI 1~6C(’”9“§~72 1.6440.01 | 0.0440.01 | 2.4440.39 | 1.6440.10 | = 1.65
TL/AL 2'3%’9’%67 2.58-£0.01 | 0.0340.01 | 1.1640.18 | 2.88£0.07 | = 2.54
HL/SL 35%”;‘)’“20 3.9240.06 | 0.20+£0.05 | 5.10:£0.81 | 3.92:£0.48 | = 3.16
HL/ED 6-6'2”;3”-73 7.3740.18 | 0.824£0.13 [11.13:01.77 | 7.37::1.95 | = 7.43
HL/IS 342;?'3’8 5.42+0.28 | 1.24-:0.20 22.5143.58 | 5.4242.95 | = 4.33
HL/PL 23587 | 2.69£0.08 | 0.12:0.02 | 4.63:0.74 | 2.5940.29 | = 2.60
HL /DL 29%;‘;’-53 3.2040.04 | 0.1640.03 | 5.624+0.78 | 3.2040.36 | = 3.25
SD/HL 1~2A<‘;§-46 1.3740.02 | 0.0740.01 | 5.1140.81 | 1.3740.14 | = 1.27
SL/1s 1‘15‘)1'85 1.41-0.05 | 0.24:0.04 [17.02:22.71 | 1.41:£0.57 | = 1.04
H/B O~9%";§-O7 0.98+£0.01 | 0.06:£0.01 | 5.614:0.77 | 0.98:0.14 | > 114
TR/HL ! 6%’”9“;-% 1.84:£0.06 | 0.25--0.04 [13.59:52.16 | 1.84:40.60 | = 1.63
h/H 12?;;” 1.50:0.04 | 0.174:0.03 [11.33-£1.81 | 1.5040.40 | = 1.50

Table 43. Sexual differences in proportional measurements of various parts of bedy in C. myriaster
taken from Miyazaki Prefecture. For abbreviations, see Fig. 12. Numerals put in parenthesis,

number of specimens.

Female

ltems Standard Coefficient Rejective 32 Male

Range Mean value . of .

deviation S limit

variation

TL/HL 6'3%2;46 6.8340.16 | 0.1640.11 | 6.7241.60 | 6.8341.69 | = 7.72
TL/TR 4-0%2‘;-22 4.1140.04 | 0.1140.03 | 2.5640.61 | 4.1140.40 | = 4.00
TL/TI “’%2%-66 1.6440.01 | 0.02--0.004| 1.0440.25 | 1.64--0.07 | = 1.61
TL/AL 2'5%“4'?61 2.55+0.02 | 0.0540.01 | 1.76--0.42 | 2.5540.18 | = 2.63
HL/SL ‘“)zxﬁf‘(’o 4.2840.08 | 0.2440.06 | 5.4941.3] | 4.2840.88 | = 4.13
HL/ED 6~6&“§~34 6.9940.10 | 0.3140.07 | 4.3941.05 | 6.9941.14 | = 6.15
HL/IS 46?”4'?'66 5.18-40.14 | 0.424-0.10 | 8.1441.94 | 5.1841.55 | = 5.02
HL/PL 25%”4’?-13 2.82:£0.08 0.24::0.06 | 8.51-£2.03 | 2.82+0.88 | = 2.66
HL/DL 2'9%:‘;5'53 3.204:0.09 | 0.264£0.06 | 8.1641.94 | 3.2020.96 | = 3.37
SD/HL 1'3%:;40 1.3740.704] 0.01-£0.002| 0.7340.17 | 1.3740.04 | = 1.40
SLIIS 10%1;'34 1.2140.05 | 0.1440.03 |10.834£2.58 | 1.2140.52 | = 1.21
H/B o.9é1>1.21 1.084-0.04 | 0.13-£0.03 |11.674+2.78 | 1.0840.48 | = .17
TR/HL 1~5é:§~87 1.6740.05 | 0.154-0.04 | 8.92£2.13 | 1.6740.55 | = 1.93
h/H 1'2%”;;'57 1.4040.04 | 0.1340.03 | 9.2042.22 | 1.40+0.48 | = 1.20

HBDRED & O TUWACOABEENED O 1120, BIFNEED b O TREEZDORD LNLFEIL
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Bo w77 ATROTPICILE, WAKENED 6NN NG EEELTMHEEOE LGB LN,
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BLOEERE S L OWETIZ-5 ) URESS Y, L UDUINEE, BEL LR EOEEILZEIH
BETHDHCEWHRIFE (1952) 1L o TIoLpd» o T 5,

ELAT, NEklweT FTOMEE, RERSICREOIBERALI, WS bCEBORE, 1
ZEOTII MRS, UL UIRES L RBI N T TEENED 6N, Ibik a—n—u v SEYFF
T, PETERSEN (1890), WALTER (1910) Z D% { OgeEH, FiciidifgeE® Conger vulgaris T
CUNNINGHAM (1896) 22N ZFNEEL 7ok 5 i & U ToREZEsmo b #5—BEE £ 55 C
EWHD, U7 F T TIREL TN,

EZBHEED v 7+ T TERORINIE—OBE Th 525, MOKIE TEEVERD bNE» T,
NETIRBIERED & O & RRFEED L OWENS Y, WINBIEOAWA BOEEMBA LR, B
WEEOLOTEBHRL (1957) UL ISR AL & 5 ERBED L NED o710,

EREI N T T 2 KR TENFNIEHEED D SN, < 7 F T TRAEED b OWILEICRN TER
BEOREVERRL, MXDEOTHRSWEDNA SN,
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BEONEVZBDLNZED VWD 5,

WNEE T BIEED = TEIER S L CEEEFOEIREREVBD LN, LrL7F T
BEROED BN BTFEIISV, FIRHMIEE TR L § MHPEORINLTPEIZR.
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BRTEDNEZE S TRV DH D LICHAD, DEH INLORPERBRICL 2ERBMOEE L
BU LIk &N 8L N ENENOFEITHRSSIYIR X IRNC EDBALNG, LI > TINGH
FEICIS 1T % P S BR TER S IRAETEIE O & 2 OTERRIC & B 133780, 4 (1952) 3o F ¥ TA LN
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EFNENEE—OREER DL 5 2IAEEES 5T EUCEOBIC IO TR I RE L, HUBBS (1940)
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BT, EREED, BERMORBENENARY, v 7 7 I TRBEEOR INLTBEIRIL,

5. FEEECEEEE TS ORI NS  oikisn,
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BE AEEC LU A RBEE
Chapter III. Breeding change in body shape

T A b &

v ERO BTSN T, iy & sharp-nosed eel &L + ¥ broad-nosed eel ¢ 2 DOEL*
DHDBCEVEIDPLALNTNWS, Tigbhh, =—8 v/ EYFFTid JACOBY (1880), PETERSEN (
1894), BELLENI (1907), WALTER (1910), TORLITZ (1922), EHRENBAUM (1929) 57535, ZiZHARE
TR FTRA (1916), BFF (1952) SWENENCOHEICONTEH L Tb, L, 773 XEE
BRAMDOFZ LD 7 FRAEBEIZ OO L 5 BRAEICDNTOREZ AW,

EENT 1952450 § 19554 D 12 » CIBBGHIZE ~ £ OEIRBHC DN TORFAR T 1205, €D 3V, NET
SINTEEI & SEERRID S B C & B EE LI, £ T, CO28O ) BLRZC DO TII T TIREZEOB T
ANFNE” LY, BEOL IR D oo TNAEC e, BLELREEO N T EPS ) ERICEE
INDT EWBbroT,

ETAT, TFEROLOTTTICED 6N T3 HEOAEYERN S RS MRS, 257, AREls O
WEI L > TERBDHDH LI ThHbD, Ut - TEBRBLICERNAHEYP O BT 5 o WEDE
R8_FOME & AN R DNWTU 6N THTS,
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Fig. 16. Broad-nosed type found in Muraenesox cinereus (male) measuring 67.5cm in total length.

* WALTER (1910) 1%, N5 ® 2 D0E % &34 Schmalkopf, Breitkopf, #AH:(1952) (Z3EHEs
fEMEGR s & R ANEEE - 2 EN L AT, BRI TIZAHEE broad-nosed type ok OVPKEE
) sharp-nosed type & k&R & &9 5,

FRESEEOIN S X U RFAET OREFET, IRPAE (AL, BBEMIAL, EBOTESBEEBET
EERIEEO =LY 3 BEFHRL, PUARBRIGEM BERET 5, TICIHRVEL, T
BEEIE {, BIIIEINIV, WEREL {EET, ERTREChP -T2 EDRIRICO
K EMBINTHEP—EIEOL NI EBUIEVED b BERIEABNZN, REDHEEEHITT
Wh,
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Table 44. Number of specimens and distribution of total length in two types of M. cinereus examined
in detail in both external and internal characters.

Total length (cm)
T Sex Number of
yee © specimens R M i Standard Coefficient of
ange ean vatue deviation variation
Male 14 49.60~73.30 61.864:1.17 6.464-0.82 10.44-4:1.33
Sharp-nosed
type Female 11 66.10~87.50 | 76.3641.46 | 7.2041.04 9.43-£1.35
Male 21 56.10~75.40 65.34--0.64 4.3640.45 6.6740.69
Broad-nosed -
type Female 2 64.60~71.00 | 67.80

TL {

T—‘—T—RV—/{C————» " |

s HE

Fig. 17. Broad-nosed type in M. cinereus, showing topographical features and how certain
measurements are made in identification. AF, anal fin base length; AL, anal length; BH,
body height; BL, body length; CL, caudal fin length; DD, dorsal fin depth; DL, mandible
length; ED, eye diameter; EV, vertical eye diameter; HB, head width; HL, head length;
IS, interorbital space; ML, upper jaw length; PL, pectoral fin length; SD, distance from
tip of snout to origin of dorsal fin; Sl., snout length; SP, distance from tip of snout to

origin of pactoral fin TI, tail length; TL, total length; TR, trunk length; H/B, snout

angle; h/H, snout height.

KR TO &L CBELSEERYE S WA T, vl o MEECEHRBZHSE (B) 2&pEIc TURLE
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[BHERE (4, (Pen)z+ (Pep)? £ | Ma—Msp | : Pe g f@ukasss, MIZSPISME) 36 X Ol (1943) DI
WEIBEOOWTNPIC L > TRELIZ, 12120, 'ﬁﬁﬂ@ﬂﬁ@ﬂ:ﬂi&:il?*?ﬁ @‘f;b@"%ﬂ%ﬁa@ﬂ?ﬂ%‘ﬁz uZ,
vZ OHFEZRY, MEARSRCTHETAPELZEPY, I 5RERE DNTERENDOME &
77 BiCED U Th 7 b HBICR B A% & DI T AMEd B w2 23R, Fo 23EUCRELT, 2
23, PEBIOEAGHTE (BE, MMT L 2BEOHE) TROIZ, DR LI,
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1) FBIPNCIS AL AR (5455, 45463%)

PREEBNTE T A HART, MEMICEEEORD LNAEED Y b, R (B4E0EERR) OFEE
WHEL DHEOFBAENE DR, £BCHTINELEREO 2EET, o ¢ BE, TOLERTHETS
fREE, BRI L OHEEESE, wEBIHTABRBLER, SL0WARCTNAMOSFASWEZRT (
#8453R), —FF, LR TREECHT5ERE L BHER I CHEC T WD 3@ 3 BT
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Table 45. Proportional measurements and the reliabilities of sexual differences in various parts of
body in so-called sharp-nosed type of M. cinereus taken from Sud-nada, in summer.
Note: M., mean value; S. D. standard deviation; C. V., coefficient of variation; R.,

reliability; P&, probable error. For abbreviations of characteristics of body, see Fig.

17.

Sex Male Female

M2 —M3 ||,/ Pedye+(PeB)? | R 5:@
Items M. S. D. C. V. M. S. D. C. V.
TL/HL 6.59+40.08 | 0.44:0.05 | 6.68+0.85 | 6.3240.04 | 0.21£0.03 | 3.3740.49 0.27 0.09 3.00 =
TL/BH | 16.4740.24 | 1.36£0.18 | 8.2341.05 | 16.2840.26 | 1.2740.18 | 7.80£1.12 ) 0.19 0.35 0.54 =
TL/TR 4.0430.03 | 0.18:+0.02 | 4.46+0.57 | 3.7540.04 | 0.2040.03 | 5.33+40.77 0.29 0.08 5.80 >
LT 1.7240.02 | ©0.1040.01 | 5.8140.75 | 1.7540.03 | 0.12::0.02 | 6.86:£0.98 0.03 0.0¢ 0.75 =
TL/AL b 2.514£0.02 | 0.104:0.01 | 3.984:0.5t | 2.35£0.01 | 0.07:+0.01 | 2.95%0.42 0.16 0.02 .| 800 >
HL/SL 3.3940.03 | 0.1430.02 | 4.13£0.52 | 3.4040.06 | 0.31:£0.05 | 9.1241.31 0.01 0.07 0.14 =
HL/ED | 7.520.09 | 0.4740.06 | 6.2540.83 | 8.54:0.11 | 0.52£0.07 | 6.09+0.88 1.02 0.14 8.00 <
HL/1S 6.57£0.08 | 0.454:0.06 | 6.85+0.87 | 7.4840.09 | 0.4840.07 | 6.42:-0.92 0.91 0.12 7.58 <
HL/PL 3.0640.04 | 0.22::0.03 | 7.194£0.92 |' 3.23:£0.03 | 0.1740.03 | 5.2630.7 0.17 0.05 _| s.40 =
HL/DL . 3.55:0.05 | 0.3140.04 | 8,731.11 | 4.04£0.05 | 0.19:40.03 | 4.70:£0.80 0.49 0.07 7.00 <
HL/DD . 5.56:40.23 | 1.12x0.16 |21.9442.89 | 6.46:4:0.18 | 0.7340.12 | 11.30-£1.91 0.89 0.29 3.07 =
SD/HL 1.00£0.01 | 0.0740.01 | 7.0040.89 | 1.020.01 | 0.0840.01 | 7.84%1.13 0.02 0.01 2.00 =
SL/is 1.924£0.02 | 0.13%£0.01 | 6.774£0.86 | 2.0040.01 | 0.0240.003 | 1.00:0.14 0.08 0.02 . 4.00 <
SL/EY 3.04:£0.04 | 0.2140.03 | 6.91-£0.88 | 3.54+0.06 | 0.3040.04 | 8.47+1.22 0.50 0.07 7.14 <
ML/DE | 1.1040.01 | 0.03£0.01 | 2.36£0.30 | 1.0940.01 | 0.20+0.003 | 1.8340.26 0.01 0.01 1.00 =
H/B 1.6340.01 | 0.094:0.0t | 6.01+0.77 | 1.61£0.01 | 0.0840.01 | 4.9740.71 0.08 0.01 8.00 <
TRIHL 1.64+0.01 | 0.074£0.01 | 4.274:0.55 | 1.6340.01 | 0.C40.01 | 2.4540.35 0.01 0.01 1.00 =
ED/EY 1.334:0.03 0.18-£0.02 | 13.534+1.98 1.424£0.02 | 0.1130.01 7.75%1.11 0.09 0.04 2.25 =
hiH 2.03+£0.04 | 0.20+0.03 | 9.85+:.81 | 2.1240.05 | 0.2140.03 | 9.9141.50 0.08 0.06 1.33 =

Table 46. Proportional measurements and the value of rejection limits (Masuyama’s method) of sexual
differences in various parts of body in so-called broad-nosed type of M. cinereus taken

from Sud-nada. For abbreviations of characteristics of body, see Fig. 17.

Sex . Male Female Rejective 8 .
ltems (R[:rfb; Mean Uz U F(s.05) | 2 specimens Iimi.t ’
TL/HL 5'5:()’;1;17 6.204-0.05 | 0.18 | 0.42 | 4.35 | 6.45 | 5.64 -- =
TL/BH 15'3639-84 16.9440.18| 1.41 | 1.19 | 4.35 |19.19]20.18 — =
TL/TR .3'7(8;1‘)’“35 3.954:0.02 | 0.03 | 0.17 | 4.35 | 3.56 | 3.47 | 3.95400.36 | >
TL/TH 1‘66(’;;83 1.7140.01 | 0.001 | 0.03 | 4.35 | 1.86|1.89 | 1.7140.06 | <
TL/AL 2'2‘&)?‘62 2.42-£0.01 | 0.001 | 0.03 | 4.38 | 2.30 | 2.48 — =
/S 3‘2?;1“;"89 3.5240.03 | 0.03 | 0.17 | 4.35 | 3.33| 3.69 — =
HL/ED 6'1?565'77 6.874C.07 | 0.19 | 0.44 | 4.38 | 6.29 |6.74 — =
HL/IS 4'5Z;§'23 5.354£0.06 | 0.19 | 0.44 | 4.35 | 5.70 | 5.65 — =
HL/PL 2'“85?'” 3.1840.05 | 0.09 | €.30 | 4.35 | 2.89 | 2.91 — =
HL/DL 2'%(’;;‘)"20 3.3740.07 | 0.17°| .41 | 4.45 | 3.55 | 3.15 — =

HL/DD 4'8%;()?'70 5.580.10 | 3.25 | 1.80 67 | 6.88|6.98|5.5843.98| <

N

il

SD/HL 1.0%;;.18 1.1040.01 | 0.001 | 0.03 35 | 1.04]1.06 —

If

SL/IS 122’;;-” 1.514-0.02 | 0.26 | 0.51 | 4.35 | 1.71 | t.68 —

i

SL/EV L80~2.67 | 5 3340.03 | 0.05 | 0.22 | 4.38 | 2.36 | 2.18 -



270 (=) Jt i B/KEETER 8(3)

ML/DE I'O‘E‘;§'19 1.1040.01 | 0.002| 0.14 | 4.35 | 1.10]1.18 — =
H/B 0'6?55§'5O 1.2340.03 | 0.04 | 0.20 | 4.38 | 1.07 | 1.46 — =
TR/HL 1‘4%;2;'92 1.5740.01 | 0.01 | 0.10 | 4.38 | 1.81 | 1.23 — =
ED/EV 1'°§5}§'36 1.1740.07 | 0.0t | 0.10 | 4.35 | 1.25|1.20 — =
h/H 1'02;5-18 1.7340.05 | 0.15 | 0.31 | 4.38 | 1.73]2.11 — =

OERNHLND, TbL, ERETIIEECKST 5 LR L Y WL D bOTHEL, BREEH
OB SIIHOHBA S, CHLHIBED S b, EEER P T MMM AR 2RI, REE
CEEEE E TRBOEENS Y, I 5 ICEROE X3 FEE TR O BENEIS H 205, BREELEYD

BALIZL,

IHRIICR SN A EROB 245 L, FEHTRIELIIEE 1905 b, 2RCHT 2 ERRLRHE
T AWE, Wik o WEEEEE TOEBCN T A HEE, wEICHT ARE LnEO 7 BEIE en Tl
VT8 B L W ERDOEBA SN, LB UIEOS  ORE TRBEOERBHOZNICHU TEHL LRED,
[RERBI Ti346RICTR T & O I N THDERI K XL,

L CATEFRHOME XOD THENT, ZEH 3IFEMMCHEET s EKZbT»2E64. 6cm & 71.0cm
D2RTHH, UK VLR O EII X 02 ORI OIERICE 2 D) THRIT HRT 5,

AAEY FETOONLORERREAETS & (E, 1952), RERHPAX L, WS I CRBIIMED
KEVDS, Uifs, UEEEORE S L 0w b ISEENE TOMEMES & OREICRERS SV, L LE
BOMBIIRRB BRI TORE TR A XU, F 7[RRI & P fhi AT - O TIEEER T
VTS b 0% ey 5 & MELSHEC L TYnfs, B s BICREV, 23— v Y F ¥ TR
DOFHAREC &% JACOBY (1880), WALTER (1910) 72 &%, F1Wnfads L UwBRMOBHPRENC
& % JACOBY (1880) , WALTER (1910) , BELLENI (1907) 7Z &M ZNENEL T b,

Fig. 18. Showing the shape of head in two types so-called sharp-nosed (A, A") and broad-nosed
(B, B?) in male of M. cinereus taken from Suc-nada, a western part of the Inland Sea
of Japan, in summer. A and B, upper view; A! and B/, lateral view. Total length: 69.8
cm in A and 67.4cm in B,

2) WMEEOELEORE

H455830 1 (VESA6FORERIC b £ O &, WA A FHEORE (B4sRORESK) il 2RI
MR (BoF) U, 2REZ0EA%A5 &, SRICTTA4E, EECHT 2EHERE, BRI S
IR, BRI 2RSS S AN RS LN G, 3 HICETFEORIIE & & L OBR (B0
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Fig. 19. Showing the sexual difference and its tendency of average cosfficient of various parts
of body in male (black point) and female (whits point) in two types, so-called sharp-nosed
(BR) and broad-nosed (SC) in M. cinereus. Note: circles, no significant difference: triangles,
significant difference. A, Head length into total length; B, body height into total length:
C, trunk length into total length; D, tail length into total length; E, anal length into total
length; F, snout length into head length; G, eye diameter into head length; H, interorbital
width into head length; I, pectoral fin length into head length; J, dorsal fin length into head
length; K, dorsal fin depth into head length; L, head length into distance from tip of snout
to origin of dorsal fin; M, interorbital width into snout length; N, vertical eye diamster into
snout length; O, eye diameter into upper jaw length; P, snout angle (H/B); Q, head length
into trunk length; R, vertical eye diameter into eye diameter; S, snout height.
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Fig. 20. Relation between the total length and ratio of proportions of various parts of body
in male and female in two types so-called sharp-nosed and broad-nosed in M.
cinereus. Black point, male; white point, female; circle, sharp-nosed type; triangle,
broad-nosed type. Abbreviations for characteristics of body, see Fig, 17.

Table 47. Biometric constants and test of difference of average coefficient of various parts of body
in each male (F-methed) and female (Masuyama’s rejective limit) in two types so-called
sharp-nosed and broad-nosed in M. cinereus. BR, sharp-nosed type; SC, broad-nosed
type. For abbreviations of characteristics of body, see Fig. 17. Number of specimens was
put in parenthesis.

Type Male Female Rejoctive
ltems limit BR:SC
BR SC Eol F | Flg | Ff BR:SC BR SC
TL/HL 5-9?;07'41 5'5%;;)7'170.952.28 6.94/4.15 > 5'7?’1‘5"52 6.45 5.64] — =
TL/TR 3'”{’1'4)4-46 3'7%;)4’350.752.28 2.084.18 = 3'5‘(*]‘)*'12 3.56| 4.47] — =
TL/BH 14'7%;39'0815-32’2”69'840.712.28 1.28l4.15] = 14'5?’1"1§8‘3019.1920.1816‘22_% =
HL/ED 6~8€(’;)8~50 6-1?;))7'770.912.3116.024.16 > |7 5%35'63 6.29) 6.74| 5 0% | >
HL/PL 2'7%1~4>3'53 2'66(’;1)3'741.502.2815.144.15 < 3.0%;5,53 2.80 2.89 °:75 =
HL/IS 6~“&)7-40 4'5?;)6'230.862.2862.694.15 > | © 7?5?'65 5.70 6.19| 712 L >
SIS 1-6(()’12)2-15 1'2?;>1‘731,502.2861.074.15 > 1'1?;?50 1.71] 1.68] — =
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2.71~ 3.56 1.86~ 2.67,, A 2.96~4.20 ! 3.54 | <
SL/EV ‘ (14) (20) 1.002.3188.03“4.16‘ > (11) i 2.36| 2.18 i0.74‘ P4
0.72~ 1.61] 1.07~ 1.36] 1.3C~1.65 1.42
ED/EV | (1) (21) T p-252.28 10.24!4.15I > an o 1.25i 1.2ol +0.0¢] >
1.75~ 2.26, 1.00~ 2.18|, . b i 1e6~2.38 . - -
h/H ‘ (13> (20) 3.00‘2.38 ! (IO) ‘
1.38~ 1.75) 0.60~ 1.50 ; ! 1.42~1.82
H/B : 4.002.310  — —‘ - — —
I 0 s M Ml o T e B
Table 48. Biometric constants and test (F-method) on difference of average coefficient of various
parts of body in male broad-nosed type and female sharp-nosed type in M. cinereus.
BR, sharp-nosed type; SC, broad-nosed type. For abbreviations of characteristics of body,
see Fig. 17. Number of specimens was put in parenthes’s.
BR SC Examination
ltems BR : SC
Range Range Fo F W2 Flg =
5.79~6.52 5.97~7 .41 —
TL/HL (11) (14) 0.26 2.67 0.13 3.31 4.28 =
TL/TR 3-5‘};‘)*'12 3'7‘(‘;;\‘-46 1.00 | 2.67 | 0.04 |44.66 | 4.28 <
A )
14.58~18.30 14.73~19.08 —
TL/BH (11) (14) 0.88 2.67 1.71 .68 4.28 =
7.50~9.63 6.68~8.50 , -
HL/ED a0 (14) 1.41 2.67 0.18 34.93 4.28 >
3.04~3.53 2.78~~3.53 -
HL/PL (11) (14) 0.67 2.67 0.04 3.08 4.28 =
6.77~8.65 6.14~7.40
HL/IS (1) (14) 1.41 2.67 0.26 |21.56 4.28 >
1.19~2.50 1.60~2.15 —
SL/IS (1) (14) 0.26 2.67 0.13 3.76 4.28 =
2.96~4.20 2.71~3.56 p
SL/EV (11) (14) 2.60 2.67 0.08 38.50 4.28 >
1.30~1.65 0.72~1.61 -
ED/EV (11) (14) 0.25 2.67 0.27 2.03 4.28 =
1.66~2.38 1.75~2.26
h/H ) (3 1.00 | 2.80 | 0.05 | 2.00 | 4.32 =
1.42~1.82 1.38~1.75
H/B (11) (14) 4.00 2.67
Table 49. Comparison of external meristic characters in two types so-cailed sharp-nosed (BR) and
broad-nosed (SC) in M. cinereus. No., Number of specimens; RA., range; M., mean; S.D.,
standard deviation; C. V., coefficient of varietion; P&, probable error; R., reliability.
Type ltems No. RA. M. S. D. C. V.
Pores in lateral line 13 | 140~155 149:-0.67 | 3.63:£0.48 | 2.4440.32
BR Pores in lateral line before vent 13 42~46 43.38+0.27 | 1.444-0.19 | 3.3240.44
Pectoral fin rays 13 15~16 15.92-40.08 | 0.264-0.34 | 1.62-+0.22
Pores in lateral line 15 | 149~152 | 150.20£0.35 | 1.174£0.25 | 0.784+0.17
SC Pores in lateral line before vent 15 41~45 42.40:0.22 | 1.0240.16 | 2.4140.36
Pectoral fin rays 15 16 16
ltems [Mer—Msc| | 1/ (Penr)2 -+ (Pese) R.
Pores in lateral line 1.20 0.76 1.58
Pores in lateral line before vent 0.98 0.35 2.80
Pectoral fin rays — — —
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TOLIBPCET A#EE Th b, CNLOEBRRNTNS B B8, ML 2EROEE) Tl
7ok SICEREROKRBERIT L B - TEMNT AHE, OF ) MBS T IBETH L, £ LT
R ABROMERE, INCEEEICSOTEEEZRTY, 2NENOEROED b A THEREH DR
I E U TI3HETETH L,

3) SEMAEITIIZE O HE

2 DORIT BT A AR O ARSI E % i 5 & (849%), WINSERIIERL T8, BELS
EEI L B RO BN Y BN, TD b AL CIRPEIR T 140~155 OEREZRY
OIS L TR T 149~152 TEEL, ME2 M OFEOERRER I (1954) 3 EITEE £
TU L NI A OBBRNCEEN TS, $I7ILFAE TOMRAIRICINT S TRZNENOZRITHE
BLTU 5, SO ITmas T b MARICE RS0, U EORRD b 4 THBORERRIUIZE UNED
N EDDr b,

2. A BB OB

1) BROME

REEENC BT 5 (AR S HERE 2 Z N EMEA L, 8 Bl & & (1953), BFEA(1954) 90 K URERIT
TR OB Z N E N O PETEE & B R UIoRER, 88 28 [~ 26 BIC &4 72 & 5 WAL I
RN LB T, TR0 D, REEIABEErCATEBEONETHY, REIIZENLED
DSBS UTOEESTERB TR EEAL NS, WALTER (1910) {33 —a v NEY > F O
B b R & OPIETERE MRS L LT, REE TR E LEEoSMESEEEOZNICELTRENT &
BTN, NTIRISNT b IR OO ZICE2IK X OE2ARNCRLIZ L ) 2 LEBREOEMEDR
WEES21 BB LT, Ll, COL S BEFEEOB MU IR 100 om Pl EOSERTIEEICH
NaC &L, REERECLAEBERCEINIIDEALND,

Fig. 21. Shape of maxillary and dentay bones of M. cinereus
shown by photograph of X-ray. From below. A, sharp-
nosed type; B, broad-nosed type. MA, maxillary; DE,
dentary.
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Fig. 22. Skull of so-called broad-nosed type in M. cinereus. aa, articular-angular; as,
alisphenoid; bb, basioccipital brush; br, branchiostegal rays: de, dentary; eb, exoccipital
brush; ep, epictic; fr, frontal; hm, hyomandibular; if, interorbital opening; io, interopercle;
ma, maxillary; na, nasal; os, orbitosphenoid; op, opercle; pa, parietal; po, preopercle; pp,
palatopterygoid; pv, premaxillo-ethmo-vomerine plate; ps, parasphenoid: pt, pterotic; qu,
quadrate; so, supraoccipital; sp, sphenctic; su, subopercle.

ir fr 8P Pt opa oo
g ! o s
. i

—
mm

Fig. 23. Cranium of so-called broad-nosed type in M. cinereus. a and b, male; ¢ and
d, female; a and c, lateral aspect; b and d, upper aspect. as, alisphenoid ; bb,
basioccipital brush; bo, basioccipital; eb, exoccipital brush: eo, exoccipital; ep, epiotic;
fr, frontal; if, interorbital opening; os, orbitosphenoid; pa, parietel; pr, prootic: ps,

parasphenoid; pt, pterotic; pv, premaxillo-ethmo-vomerine plate; so, supraoccipital; sp,
sphenotic.
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Fig. 24. Upper and lower dentition in broad-nosed type of M. cinereus. a, view from
below of upper jaw; b, view from above of lower jaw. db, dentary band of teeth;
de; dentary; dp, dentary patch of testh; ma, maxiliary; mb, maxiilary band of teeth; pp,
premaxillary patch of teeth; pv, premaxiilo-ethmo-vomerine plate; vb, vomerine band of
teeth.

uh

Fig. 25. Left side of hyoid arch in broad-nosed type of M. cinereus. a, male; b, female.
br, branchiostegal ray: ch, ceratohyal; eh, epihyal; hh, hypohyal; g!, glossohyal; uh,
urohyal.

— 70 —
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Fig. 26. Lateral view of left side of pectoral girdle in broad-nosed type of M. cinereus.
Cartilage stippled. ac, actinost; cl, cleithrum; co, coracoid: sc, scapula; sf, scapula

foramen; si, supracleithrum; up, pectoral fin ray.

2) REHRE (#50%)
TZNT RS 2 M PRBE D PSSR TEEIT DO THBE U ToRER, A0 BB S U L 510 o7 ¢ 38
FDTD LIS o120 FD HEMB B MR T 143~157, [REEEITIZ 105154 DR % 7 LB
T ho IFAE TOFHBH, MHEHS L UCBHEERITIO T 3 @B 2NN BT ED 0 117500,

Table 50. Comparison of internal meristic characters in two types so-called sharp-nosed (BR) and
broad-nosed (SC) of M. cinereus. M., mean value: P&, probable error; R., reliabiiity.

Ne., number of specimens.

Type ltems No. Range Mean value Stand?{redvfat;on CooeFFF\i/cafraw:ion
Total vertebras 13 143~-157 150.774-0.67 3.574:0.47 2.874-0.31
PR Vertebrae before vent 13 A3~A47 44 .5740.24 1.2840.17 2.87-:0.38
Abdominal vertebrae 13 65~69 66.85-4-0.23 1.23:40.16 1.844-0.24
Caudal vertebrae 13 77~88 82.384-0.71 3.794:0.5C 4.6040.61
Total vertebrae 15 150~154 151.6040.41 1.3640.29 0.9040.19
s Vertebrae before vent 15 42~47 44.60+0.53 1.744-0.37 0.394:0.08
Abdominal vertebrae 15 6568 66.204:0.30 0.984-0.21 1.484-0.32
Caudal vertebrae 15 85~-86 85.20:4+0.12 0.4040.10 0.47-40.10
| i —— {
| [MBr—Msc] | v/ (PeBR)Z + (Pesc)? ’ R.
Total vertebrae J 0.83 ! 0.78 ’ 1.06
Vertebrae before vent | 0.03 0.58 0.05
Abdominal vertebrae ( 0.65 0.38 I 1.71
Cauda! vertebrae l 2.82 ’ 0.72 J
[

3.91 "

1. BEosRER

19544 5 3> 5 1955411 A & CoofIT BBTEUKE, THREINIT A ED 5 Bip bR L I EER BT 2 1E
AOEEMK (BB5152), 511955468 A0 10H T TOM, ik CIEL it ERD 4 ERRK (827
B & 195445 Aip 5 19556E 11 B & TORICHIE L 72 BRI N & & % 2SN L I i a5 1 LE
2ZIADBY TH B, JI8D LRI CORERO £ EMAIE 56.10~75.40 cm TH[EI 64.55-20.62 cm T
boo —)F, HETIX 55.08~84.6cm, ZOIIMEIZ 69.73-11.47 cm TR L TEERTOE LD
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Table 51. Composition of total length in two types so-called sharp-nosed (BR) and broad-nosed
(SC) of M. cinereus, taken from the central watars of Sud-nada, western part of the
Inland Sea of Japan in from May 1954 to Nov. 1955. Number of specimens was put in

parenthesis.

Type Range Mean value Standerd deviation Coefficient of variation
BR | 2010 64.10--0.44 14.1040.31 21.99+£0.48
5 o~
sC °6~1%23§5'40 64.55:40.62 4.51-+0.45 6.97:0.69
100§ 1

] Shrap-nosed type

80F — B8 Broadnosed type

601

INDIVIDUALS

40§

208

30 50 70 90 110 130 159
TOTAL LENGTH (em)

Fig. 27. Frequency distribution of total length in two types
so-called sharp-nosed (white) and broad-nosed (black) of M.
cinereus taken From the central waters of Suo-nada,
from May 1954 to Sept. 1956.
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D3, FIZRPEEEEEY + = Conger vulgaris "¢ CUNNINGHAM (1896) , PERAD (1930) 7% &EASZ4LE71
COBRERD VD, CEICHFEDE — 0 v SEEY 5 FiCoT D ANCONA (1927) XAV K
(vellow eel) WU TIRBEIZMEL -, $IMEBOEEIL 4 LD D, X 5ICBOSRIT 8 f58 1
TIERL, 2L TCOBERBRIFMORETS T, —H% L ORBAIIEE L, BALIZEED L5
2IIEN, TORRE UTOWVOERAIR T A C BT &2 472y, PERAD (1930) D) “B < b dis
¢ (rubber conger) OWREBIE TET 5T ERBIL PR LTINS,

FLIENETE, BHENZIUIRT 2 AR O NEEES L CEGNEEOE R Z AL, &
NTABAERCEE > TR 58P 6, BELPEINRENY FOBETRING L 5 o ¥Ens
L2 5 C LI3TEI, MHHCBEL T, MHEOED SN RER, BRGSO WECEET 253pE
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JACOBY (1880) %> BELLENI (1907) MSEFHEURMETH b, MENIREOCBIFLETH S LI HES
ELUTO 5, #dE (1952) & BAREY 7 ¥ OURIOMRIC DWW T, 1217/ L 2 § O TIZNC & % EERIIC
U,

I LICEIBOFEEREI OV TA DI, EZBENEBED § OIC DN TKELHII > TERELIZ LA
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UK U BN B M9 2 BT 3 0§13 & A KRS » REORBIEZL T 5, LichisTe
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bR § DREROBE (& UTHOR) & REHNOBOBE IS 5 BEP DA THIZD
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HLERBEAEDED VO, Fiz, MEOME 2 BT 2 & LTEEO  OBERE TS 553, HEs
B BNEEORITRT BARBCH U TOBEKINZZE UL, (b0l &b HBENFNOR 2
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LZETOREORD HZVIFENEFEREOENCLL LY ITH NG,
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KU, NERNT S, BRCOL I BERICL > TENENFHE 2 RICL, WO AEO BRI IS T
BRSO L DN D EZ ) TN O & OERL 3720 BIEEED § 0 & RIEEHO 3 OWEDILD
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Chapter IV. Morphological transformation with growth
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1) REoEEEozEt

BRBOFR(ERCXT2EHDR) OVEEE £E & OBRKRRPE28R, FIoRERR 2R 10 cm OIF
TRED UIZEROBRROV B 2 E6 2250 B 1o, #H2sN%2 4 5 BifE (TD), ILE (AL), w& (SL),
Ui & HEELI S ToRERE (SD), BigRKE (AFL), @D (R) BX0HEE (BH) ZXoEETE
YA 2 DT R 2 TIPS OB B IRV A S {, HEEEL» TR0, chbnd b, BHED
PHREEOMUNTTH U TEESHEETRYT (H28KA), 2 UTHEOH/NDEEERTS L Z iR
Tik4scm, MRTEs5em T, HAGSGIICKERIVED b N3EEIDOITPICHE, RBE BRE, I
ERXIUBREEOEIEET, 0% {ORE TR OBGRHETIN, 3 5I0aNERBIIIST 5 EHK
ONBE (Fs525) %45 X IEBISMHRIORYITEWIE L, BT 40~50 cm K OZEMEA N S5,
L2ENCRFESOERZRT. WETEMOREEEICSI 5 50~60cm, [10~120cm O 2 KE %k { &
BRYIE B IWHIBEANRED 5D, REBZME T EA S EHENEZEZ0N, IHPREO R TIZ30~

Table 52. Average of measurements of various paris of body in Muraenesox cinereus expressed in
hundreadths of total length. The samples measured are grouped in 10 cm interval. Number

of specimens examined is parenthesized.

Total length grouped in 10 cm interval
tems Sex 20~ [30~ [40~ |50~ |60~ [70~ |80~ |90~ [100~]110~]120~|130~
30| 40| 50 60| 70, 80 90| 100| 110| 120/ 130 140
Unknown 1.88] 1.89} 2.03| 2.06
Interorbital width Male (1) @5) é‘j?% ésgg 9 24l 210
() (15)] (18)] (2)
(IS/TL) ¥ 100 | Ferale 1,66/ 2.20| 3.020 2.02| 2.04] 2.18 1.95 1.90] 1.90] 1.8t
@ @ un] @ O G @ @ @
Unknown 1.08] 1.10
Vertical eye diameter Male (2> 141 I(é; 1,500 1.30
) @) ) an| @
(BVITL) X100 | £ ate .21} 1.27] 1.30
(D) @) (10)
Unknown 4.63| 4.86] 4.63| 5.13
Pectoral fin length Male W] (14 4(1)1 4(3% 4 60l 5.07
@] & a2 @
(PLITL) X100 | orgle 4.79 5.11| 4.85 5.19] 4.63] 4.45
(0| )| (2) W W W
Unknown 1 (7& 1(535 1.70| 1.83
. 1] (25)| (30)] (55
Eye diameter Male 1.82] 1.87] 1.51] 1.98
iy (3)] (15)| (18); (&)
(ED/TL) %100 | ymate 1.89 2.10| 1.81| 1.89| 1.84] 1.95! 2.00! 1.81| 1.81
@ @ | o) a7 B) @ @) O
Unknown 3(5()3 129()3 4.7§ 5.00
) Dl (2] @] &)
Body height Male 5<O()3 5_(5;] %OS_) 6.(4?
2 ®) (2)] =
(BH/TL) ¥ 100 | £oriale 5.57 6.51 6.32 6.69] 6.32 7.40
D] | v m: W) @
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Unknown 12{1»9 1(’(>.3§ 15.(0()) 16(6§
i D s B @
Body girth Male 14.(7; 16.(2517.9018.<o§>
1 4 (3| &
(R/TL) x 100 Female 16.75(18.25(19.50 0. 18)16.09]20.00
@ W @ m M W
Unknown 2.4‘)9 %O? 2.(50 2(4(;
) Wl o) @| @
Dorsal fin depth | 1o 4.23] 2.75) 2.61 2.(7§
D @ @ G
(BD/TL) X100 | £ oe W) @ 2,(2% 2.33| 2.76 2.70 2.19
) @ @ ] W
Unknown 39.8§ 35(3. 1§:37.(5§ 40(1?
) ol @ @
Anal fin base length Male 36.(6; 40.(3,)7 40'(6')741‘(0())
D @ @] 6
(AFLITL) %100 | Foale 40.37]41.07/43.87 4496145 . 1644 . 68
@ M ©® Wy Wy W
Unknown 3.(4; ?.68) %7§ %.9;9
B @) @2)] (49
Snout length | 1 4.10 4.21| 4.37| 4.43
(@) (13)| 18)] @)

(SLITL) > 100 | porale £.10| 4.05| 4.38| 4.62| 5.06| 5.10| 4.90| 5.21

@) an| en| | G @ @ ©

Unknown 12.45|12.61(12.4013.67

Distance from tip WG @] G
°gs;°“tlt‘}.°”9'” Male 12.10|13.48(14.78[15.30
oF dorsal ¥in W] @ G| &
Female 13.37)14.07]14..86 15.00|15.75/16. 45
(SD/TL) > 100 @ @ ® ol W]
Unknown 13.(5§ 1?,92 13(5? 14.(73)
D Ga)] @) G
Head length Male 13.(6‘)7 14.(28) 1%‘4§ 15.(25)3
2 @®) (12)] @
(HLITL) ¥ 100 | £orae 15.00|15. 36|16 .30 17.3017.27]17. 89
@] ()| (12) W W
Unknown  [38.43 sz.og 36.3738 .(99
(1)) (14)] (14) B
Anal length Male 36.0638.(7?4(2.4’)]40.(4?
)| &) (2 7
(ALITL) 100 | Fomale 40.0740.91}42 .54 42.00143. 9843 . 62
(D) D} (12) W W
Unkrown 24.90 2% . 9? 23< 12 24t2§
() (14 4)) (8
Trunk length |\ 1q 22.39 24.(6§ 2%.9924.733
@) & Gz 7
(RATL) 100 | Fomale 24 7202550026 .29 24.7028.34]25 . 74
(D] (1] (12) W] W W
Unknown 59t0’)7 6(2 . 7§ 61 (7%) 59 (5()3
. D ()] @] G
Tail length Male 62.(3()) 59 _(o§> 5% ) 7; 58 .(2;3
2 @) 2D (6
(THTL) 100 | £male 58.43)57.23(55.77 57.30/54.84]55.25
(D] ()] (1) M W W

40 cm, HETIE 60~70 cm DX 2 4 & INERD D 5 b, SIITE TR S & o Efm» R,
B b 13 HEC ST B 110~120cm ORERE 2R { & &R/51 & icBEinEm 2R,
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Fig. 28. Relation between the total length (in cm) and measurements of various parts of body
expressed in hundreadths of the total length in M. cinereus taken from Sut-nada.
A, tail length; B, trunk length; C, anal length; D, head length; E, distance from tip of
snout to origin of dorsal fin; F, snout length; G, vertical eye diameter; H, anal fin
base length; |, dorsal fin depth; J, eye diameter; K, body girth; L, body height; M,
pectoral fin length; N, interorbital width.
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Table 53. Homogeneity tests on averages of coefficients of various parts of body in samples of sex
unknown and female of M. cinereus. The coefficients are calculated by the measurements
expressed in hundreadths of total length. For abbreviations of characteristics of body,
see Fig. 12. and Table 53,

. D £ Unbiased esti
ltems Factors Variance egree{:rzedom n(;’:asiarz:cr:ate Fo F 0.0%)
(IS/TL) % 100 J t.od =1 0.10 3.33 1.87
R{J) 5.25 177—11 0.03
(EV/TL) % 100 J 0.22 = 0.06 3.00 2.82
R(J) 0.34 27— & 0.02
J 2.4 — .27
(PL/TL) % 100 0 1o—1 0.27 3.00 2.10
R(J) 5.08 55—10 0.90
J 2.2 — 0.
(ED/TL) % 100 0 H—1 22 7.33 1.98
R(J) 4.40 75—11 0.03
J . — 6.
(BH/TL) % 100 ) 62.90 10—1 % 18.89 2.10
R{J) 16.19 54—10 0.37
. — 27.04
(R/TL) x 100 J 243.34 10— 1 7.45 2.27
R{J) 94.26 36—10 3.64
. — 0.52
(DD/TL) x 100 J 416 &1 433 | 2.2
R(J) 4.54 46— 9 0.12
J 245, — 27.32
(AFL/TL) x 100 5.90 10— 1 13.50 | 2.18
R(J) 66.52 43—1C 2.01
J 3. — 2.37
(SL/TL) x 100 23.71 H= K 11.85 1.89
R(J) 28.24 154—11 0.20
J . — 5.15
(SDfTL) % 100 46.39 10=1 9.72 2.17
R{J) 17.91 44-—10 0.53
- J 69. 10— 7.70
(HL/TL) x 100 51 ! 17.50 2.09
R{J) 19.73 55—10 0.44
J 271.0 10— 1 30.78
(ALJTL) x 100 ! 15.87 2.09
R{(J) 89.58 55—10 1.99
- J 104.50 — 1 61
(TR/TL) x 100 10 1.6 10.37 2.09
R{JI) 50.61 55—10 1.12
J 235.22 10— .
(THTL) x 100 ! 26.14 15.84 2.09
R(J) 72.79 54—10 1.65
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Table 54. Homogeneity tests on averages of ccefficients of various parts of body in samples sex
unknown and male of M. cinereus. The coefficients are calculated by the measurements
expressed in hundreadths of tctal length. For abbreviation of characteristics of body,
see Fig. 12. and Table 52.

ltems Factors Variance Degree{:rzidom Un[i?sjjrgs:cf.:ate Fo F 0.08)

(1S/TL) % 100 J 1.59 6—1 0.52 26.00 2.27
R(J) 2.54 154—6 0.02

(EV/TL) % 100 J 0.38 5—1 0.01 5.00 2.78
R(J) 0.55 29—5 0.02

(PL/TL) % 100 J 1.10 6—1 0.22 2.00 2.43
R{(J) 4.95 50—6 0.11

(ED/TL) % 100 J 2-33 6—1 0.47 47.00 2.27
R(J) 1.60 155—6 0.0t

(BH/TL) % 100 J 42.58 6—1 8.52 30.43 | 2.43
R(J) 8.49 51—6 0.19

(RITL) % 100 J 143.23 6—1 28.65 24.70 2.53
R(J) 34.84 36—6 1.16

(DD/TL) x 100 J 4.68 6—1 0.94 2.54 2.50
R{J) 12.30 396 0.37

(AFL/TL) x 100 J 86.68 6—1 17.34 12.84 2.54
R{J) 39.08 35—6 1.35

(SL/TL) % 100 J 9.83 6—1 1.97 28.14 | 2.29
R(J) 9.32 131—6 0.07

(SD/TL) x 100 J 32.08 6—1 6.42 11.89 2.52
R(J) 16.86 376 0.54

(HL/TL) x 100 J 27.83 6—1 5.57 6.95 | 2.43
R (J) 36.21 51—6 0.89

(AL/TL) x 100 J 108.13 61 21.63 450 5 43
R(J) 68.01 51—6 1.51

(TR/TL) x 100 J 235.73 6—1 47.15 59.68 2.43
R(J) 35.71 51—6 0.79

(THTL) % 100 J 100.13 6—1 20.03 6.95 | 2.43
R(J) 126.91 50—6 2.88
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Table 55. Cemparison of population variance in M. cinereus. The comparison is made between
the specimens of adult male (TL: 60~79 cm) and those inclusive of sex unknown, adult

male and immature male grouped into 10cm interval. For abbreviations, see Fig. 12.

= Total length(cm)| 30~40 | 40~50 | 50~60 | 60~70 | 70~80 90~100 [100~110|110~120

(=] @ [=3 g < o g o é o @ o Kg o g
Sex Flw!eluwl!l uleluw|les|lu]leluwu|]S|u|c
[N LL L L L L LL.
- Unknown [0.672.24(1.33[2.200.6712. 13
(IS/TL) < 100 Female 0.604.491.673.63126')72.452.002.283.003.014-334-4734674-47
VITL Unknown 0.30[5. 12
EV/TL) %100 | e 3.00[3.37/1.00[3.37
oL L Unknown (0. 12{2.79(0.05/3.59/0.03[3.98
LT x100 | kg 0.22[3.0900.2012.86

Unknomn (0.6712.24(0.67(2.20[1.332.13

(ED/TL) % 100 .02/4.49[2.33[3.63(2. 33[2.45(0.67(2.28[2.003. 01 (0. 6714 .49(0. 17|4.49

[}

Female

Unknown 16.852.91/0.04/3.71(0.48|4. 10

BHITL %100 1 (e 1.36/3.2200.92]2.97

Unknown (0.05(8.74]0.04/9.55/0.04/9 .55

RITL) <100 | o e 0. 19]0.28/0.229 .28

Unknown |0.41(3.96|1.23[4.76[0.185. 14

(BD/TL) x100 | 0.7714.39(0.27/4. 15

Unknown [0.58|3.57/0.68M.74(0.05|4.74

(AFLITL) } 100 | 1 0.624.35/0.873.87

Unknown [0.80/2.28|1.20[2.28/2.002. 13

(SL/TL) = 100 -2013.63|1.2012.49/2.002.28/1.00[3.01|1.00|3.63]0.60[3.63

[e}

Female

Unknown |1.96]3.52|0.20/4.35/0.09/4.74

(
DL x100 | e 1.09)4.250.98[3.87

Unknown [0.242.79(0.20(3.59(0.07[3.98

(HL/TL) % 100‘ Female 0.69[3.09/0.4312.86

Unknown 10.802.79(t.14[3.59(0.01]3.98

(ALTL) %100 | g oo 1.66[3.09(1.25(2.86

Unknown [0.98/2.7910.68|3.59(0.02|3.98
Female 1.14/3.09|1.2912.86

(TR/TL) % 100

Unknown [0.612.790.84/3.59/0.05/3.98
Female 1.08i3.09/1.00)2.86

(THTL) x 100
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Table 55. Comparison of population variance in M. cinereus. The comparison is made between
the specimens of adult male (TL : 60~ 70cm) and those inclusive of sex unknown, adult

male and immature male grouped into 10 cm interval. For sbbreviations, see Fig. 12.

SSS=a Total length(em)| 30 ~ 40 40 ~ 50 50 ~ 60 70 ~ 80.
\\h
N Fo | Fom | Fo | Feom | Fo |Foon| Fo | Foos
o Unknown 0.40| 2.19| 0.80| 2.16| 0.40| 2.07
(IS/TL) > 100 Male 0.60| 228 1.80| 2.62
. Unknown 0.30 4.10
(EV/TL) > 100 Male 1.00| 3.22| 7.00| 3.33
oL ITL Unknown
(PL/TL) % 100 Male
oL Unknown 0.07| 2.19| o0o07| 2.14| o0.14| 2.08
(ED/TL) x 100 Male 0.21] 2.33| 050 2.62
L Unknown 6.85| 2.91| o0.04| 3.71] 0.48| 4.10
(BH/TL) > 100 Male
0 Unknown 1.14] 5.91| 0.90| 6.94| 1.03| 6.9
(R/TL) x 100 Male 2.14| 6.59| 0.98| 6.39
oL Unknown 0.15] 3.28| 0.44| 4.07| 0.06| 4.46
(DD/TL) > 100 Male 155 | 4.07| 0.19] 4.40
) Unknown 0.60| 8.74| 0.71| 9.55| 0.05] 9.55
(AFL/TL) = 100 Male 0.5¢| 9.28| 1.18| 9.12
Unknown 0.44 | 2.39| o0.67| 2.39| 1.11| 2.27
(SL/TL) x 100 Male 0.89| 3.74| o0586| 2.53| 2.22| 2.85
. Unknown 093] 5.91| 0.09| 6.59| 0.04| 6.94
(SD/TL) x 100 Male 012 | 6.59| 0.72| 6.39
Unkaowa 071 299 | 2.550] 3.59] 0.21] 3.98
(HL/TL) x 100 Male 1.28]| 3.00| 9.50| 3.09
Unknown 0.72| 279 1.2, 3.59, 0.09| 3.98
(ALITL) > 100 Male 0.28] 3.00| o0.9a| 3.09
Unknown 093] =279| os0| 3.59| o0.02| 3.98
(TR/TL) » 100 Male 0.00| 3.00| o0.69| 3.09
Unknown 0.85| 279 1.16| 3.59| 0.06| 3.98
(TH/TL) = 100 Male 0.79 | 3.011 062| 3.09
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Table 57. Comparison of populstion variance in M. cinereus. The comparison is mads between the
specimens of adult female (TL : 80~90 cm) and those inclusive of sex unknown, adult female
and immature female grouped into {0 cm intesrval. For abbreviations of characteristics of body,

see Fig. 12.
\‘\\\\ Totalzength(cm) 30~40 | 40~50 | 50~60 | 60~70 | 70~80 |90~100 (100~110|110~120
8l ol&lolB8|c|8|lo|lBio|B8| o8] o8
ltems Sex sl | S|l esluw|eluwles|luwlcSiuw| Ll e
L w L | w W i
Lhknown'11444,080.034.181.303.98
(IS/TL) % 100 12. 7o, 36
Female 274.545.744.41 0.08/4.11]0.23[4.:7/0.36|4.45|1.16/4.45
(EV/TL) x 100 Unknown 2. 154,95
. Female 1.684.300.37]  [4.30
PL/TL 0 Unknown 10.014.26/1.62/4.606.26[4.67
x
) %1 Female 3.09/4.45/0. 134,32
Unknown |**- L. 08f7.05{4..06[0.03l4.03
(ED/TL) % 100
Female 0.0614.455.744.41|0.1014.2110.74/4., 11|1.62/4.3512.17/4 . 45|0.05(4 . 45
B/ TL Unknown 9.4214.67|3.71|4.75)
( )XIOO Female 0.0214.4914.0114 .35
RIT Unknown 20534-.493.426.61 1.116.61
( _)X1OO Female 1.26/5.99(0.26(5.99
221 109.
Unknown ‘4. 38 5.12]1.005.32
‘DD/TL) x 100 77 %8 "o 12.
Female i34.84 874.60
75. 10
Unknown 4.35|1.465.12|" 7, 5.12
AFLTL) 10 59 94
(APLITL) >100 | o e 2. J1.9¢8.06}s..67
244 . 12. 55.
(SLITL) x 100 Unknown 234. 11 954—. 10 653.99 »
Female 9.68/4.45 2'14.226‘764.118.4—14.358.254.452.814—.45
34. 46 .
Unknown 4.35 4.96/8.355.12
SDJTL) x 100 36 16
(SD/TL) Female 12; Ja.96/5.07}4..67
70. 26 .
(HL/TL) % 100 Unknown 294.26 034.607.854.67
Female 7.69/4.45/8.65/4 .32
79. 46. 14,
Unknown 4.26 4.60 4.67
(AL/TL) x 100 86 6l 48 15
Female %34 458.0914.32
37. 18.
Unknown 4,26 4.606.9114.67
(TR/TL) % 100 97 64
Female 8.30/4.452.09/4.32
43. 41
Unknown 4.28|  ,,14.675.09/4.75
(TI/TL) % 100 62 9z
Female 7.424.49|2.35/4.35
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Table 58. Comparison of population variance in M. cinereus. The comparison is made between the
specimens of adult male (TL. : 60~70cm) and those inclusive of sex unknown, adult male and

immature male grouped into 10cm interval. For abbreviations, see Fig. 12.

Total length (cm) 30 ~ 40 40 ~ 50 50 ~ 60 70 ~ 80

ltems Fo F (0.05) Fo F (0,05 Fo F 0.05) Fo F .05
- Unknown 18.32 | 4.08| 12.38| 4.05| 14.64 | 3.98

(S/TL) > 100 Male 1.00| 4.38| s8.18| 4.16 | 1.66| 4.28
EVITL Unknown 3.00 4.75

(EV/TL) x 100 Male 0.27| 4.8¢| 7.23| 4.49

oL Unknown 0.42| 4.12| 3.38| 4.08, 1.49| 3.9

(ED/TL) > 100 Male 9.87| 4.67| 5.8 | 4.24| 5.10| 4.41
. Unknown 13.05 | 4.17 | 24.90| 4.35 | 1.02| 4.38

(BH/TL) x 100 Male 0.91| 4.41| 7.35| 426 6.21| 4.28
- Unknown | 81.25 | 4.26 | 18.84| d.64 | 32.69 | 4.64

(R/TL) x 100 Male 4.73| 4.60| 0.003| 4.54

Unknown 80.37 4.41 21.36 5.59 5.15 5.99
(DD/TL) x 100

Male 33.97 | 5.59| 46.49 | 5.9
LT Unkrown | 12.84 | 4.32| 8.09| 4.96| 6.34| 4.9
(AFLITL) > 100 Male 0.36 | 4.84| 0.004| 4.75
LT Unknown 86.45 4.28 62.73 4.26 16.53 4.03
(SL/TL) = 100 Male 2.056| 6.61| 2.58 4.54| 0.14| 5.12
oL Unknown | 19.03 | 4.21| 21.31| 4.45| 3.52| 4.49
(SD/TL) x 100 Male 0.62| .4.45| o0.80| 4.41
LTL Unknown 3.31 4.45 | 30.21 5.59 5.11 5.99
(HL/TL) x 100 Male 19.17 | 6.60 | 23.42| 4.84| 0.09| 4.9%
L Unknown | 41.47 | 4.26 | 25.05| 4.60| 3.24| 467
(AL/TL) x 100 Male 17.61 | 4.75| 6.3¢| 4.41) 0.003| 4.45
TRITL Unknown 36.37 4.26 11.58 4.60 0.89 4.67
(TR/TL) > 100 Male 8.23 | 4.75| 0.38| 4.41| 0.04| 4.45
- Unknown | 34.56 | 4.26 | 25.80| 4.60| 4.82| 4.67
(ML) <100 Male 5.19 | 4.75 | 5.04| 4.41| 068 4.45
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Table 59. Confidence limit (95 2) of average value of coefficient between samples sex urknown

and adult Female, and also samples sex unknown and adult male in M. cinereus. The

specimens were grouped in 10cm interval. For abbreviations, see Fig. 12.

\\\; _ Total length
T (cm) 30 ~ 40 406 ~ 50 50 ~ 60
Sex
) Unknown
(ISfTL) % 100
) Female
. Unknown | 4.49=2m=23.37
(BH/TL) % 100
Female
oLTL Urknown | 5.06=2m=4.66 | 5.332m=3.93 | 6.63==mM=3.63
(PL/TL) > 100 Male 4.922 m>4.52

60 70

70 ~ 80

80 90

2.142m=1.90

4.96=m=4.24

5.83=m=4 .31

2.122m=1.96

6.84=m=5.80

Table 60. Tests of differences of average coefficient between adult females(TL:80~90 cm)and one

specimen of some classes (grouped in 10cm interval) by rejection method in M. cinereus.

For abbreviations, see Fig. 12. Number of specimens examined is parenthesized.

N R
ltems < - Rejective | 2030 | 80~60 100~110|110~120{120~130
X nge fimit
(S/TL) % 100 U;;;Zlv;n 1.8?;%.43 2.0440.37 | 1.88(1) L81()
(EV/TL) % 100 U;:;:\{;n 1.1(2—16)1.51 1.304-0.24 1.10(1)
(ED/TL) % 100 U;:r::\l/;n 1.56(:;)2.20 1.84:+£0.37 | 1.71(1) 81D
(BH/TL) x 100 U;::]:r;n 5,9%;)8.34 6.32:41.77 | 3.56(1) 6.69(0 6.3201)] 7.40(1)
(RITL) x 100 Ul:rx:;j‘/:;n 15.92(:54.2219.5017.43 12.49(1) 20, 18()|16.09(1)0.00(1)
(DD/TL) x 100 Ul:rtr:r:r;n 1.9&—;)3.35 2.7641.28 | 2.49(1) 27000 2.19(1)
(AFLJTL) x 100 - U;:;(;TZ_,” 41'5%231’6'“43'87i4'39 39.86(1) 4496 (1)[45. 16 (1) |44.68(1)
(SL/TL) x 100 U;:;Z\‘/;n 4.325)5.02 4.62:£0.48 | 3.45(1) 5.21(0)
(SD/TL) % 100 UFn:;c;\l/;n 14.0%—;;6.03 14.86+6.26 {12.45(1) 15.00()|15.76 (1)[16.45(1)
(HLITL) 100 U;:;:;/;n 15.41(*15;8.92 16.30-2.10 [13.52(1) 17 30(Dl7.27 (017,89 (1)
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(AL/TL) % 100 Unknown  140.62~44.58/42.544-3.08 |38.43(1)

Female (12) 42.00(1)43.98(1)143.62(1)
Unknown  (24.61~28.30[26.294-2.76 [24.90(1)

(TRITL) x 100 | "2 (12) 24.70(1)[28.34(1)(25.74(1)
Unknown  153.42~57.9555 . 77+3.69 [59.07(1)

(M/TL) =100 | g (11) 57.30(1)[54.84(1)(55.25(1)

Table 61. Test of difference of average coefficient between adult male (TL : 60~707cm) and one
specimen of some classes (grouped in 10 cm interval) by rejection method in M. cinereus. For
abbreviations, see Fig. 12. Number of spzcimens is parenthesized.

Total (i:»)gth 60 ~ 70 ‘
leems - - Rejective 20 ~ 30 | 40 ~ 50 50 ~ 60
limit
(S/TL) x 100 | Usknown 2%y T 224047 | 1ss (1)
(EV/TL) x 100 | Unknown % | 1.s040.23 1.10 (1)
(ED/TL) x 100 U”r‘flglo:” 1'4‘2‘1“85’38 1.5141.31 1.71 (1)
(BH/TL) x 100 U“r'f{;f:“ 5'4%”;2()*79 6.0640.23 | 3.56 (1)
(RITL) x 100 | Unknown 2N L i7.90d2.80 | 1249 (1) |, (1)
(DT x100 | Ufoowe | 190428 | o giprioz | 249 (1) |, o
(AFL/TL) % 100 U“;j_‘;‘l’:” 39'82(7 44)2'71 10.676.07 | 39.86 (1) | 50 (o (1)
(S./TL) x 100 | Unknowa 4~OE(’I;)§’-OO 4.3740.21 | 3.45 (1)
(SD/TL) x 100 | Unknown HONR iarsdson | 125 (1) |, g (0
(HL/TL) x 100 | nknown T8 [ 15 ast 121 | 132 (1) |
(ALITL) % 100 U“F‘EIZ‘,’;N” 38'46(‘1”24)2‘69 40.4743.31 | 38.43 (1)
(TR/TL) x 100 | Unknown POTR |24.00d2.85 | 24.90 (1)
(THTLY x 100 | Unknowa 0T 7Y [ s7.7343.08 | 59.07 (1)

Table 62. Comparisons of averages coefficient between specimens of each class and that of adult
females (TL : 80~90 cm) in M. cinereus. Notes: -+, significant; =, insignificant; [ 3,
significant in homogeneity test of population variance; ( ), significant in rejection methed

in one specimen. For other abbreviations, see Fig. 12.
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GRADESN el IS e A == e
(ED/TL) x 100 | rknown ) (=) |+ |+ === =] =
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Table 63. Comparison of average coefficient between specimens of each class and that of adult

males (TL : 60~70cm) in M.

significant in homogeneity test of population variance; (

cinereus.

in one specimen. For other abbreviations, see Fig. 12.

Notes: +, significant; =, insignificant; (L JJ,
), significant in rejection method

e Total length (C”‘) 20~ 30 30~ 40 40~ 50 50 ~ 60 70 ~ 80
(1S/TL) % 100 U“rlf{;‘l’:’” (=) + 4: i )
(EV/TL) x 100 | Ugimowen = _ . "
(ED/TL) % 100 U“F‘;_f;fewn (=) = - i .
(BH/TL) % 100 U”&gf:’” (+ + :L - )

R . S N e ]
(DD/TL) x 100 Unrﬁr;?!n (=) + (:) - .
(AEL/TL) % 100 U”F'ZZIO:’“ (=) - (z) - )
(SL/TL) % 100 U“r‘j_;‘f:” (=) + + £ )
(SDITL) x 100 | Uisneen (=) + & - ]
(HL/TL) x 100 | Unknown (+) = ’ - )
(AL/TL) % 100 U”P'Z‘;?gvﬂ (=) + + - )
(TR/TL) x 100 | Urknown (=) - ¥ - )
(TI/TL) % 100 U”ﬁgj’;"’” (=) + i jr _
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RELATIVE GROWTH GRADIENT

PARTS

. 29. Showing the relative growth gradient
of head, trunk and tail in relation to
total length in M. cinereus. O, First
term (shorter than 40 cm in male and
50cm in female, in total length); &,
second term (longer than 40cm in male
and 50cm in Female, in total length).
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Fig. 30. Relation betwesn total length of body and cranium length (A), cranium
length and frontal length (B), Ffrontal Jength and width of porous part of

frontal bone (C), and cranium length and width d-d’ (D) in M. cinereus.
d, width of porous part of frontal bone; d’ width of Frontal bons. See Fig. 13.
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Fig. 31. Relation between length of cranium and relative length of various elements
of head bones in M. cinereus.
13, d, width of porous part of frontal bone’; e, premaxillo-ethmo-vomerine
plate length; £, frontal length; h, cranium length; 1, dentary length; m,
maxillary length; P, premaxillo-ethmo-vomerine plate width; k, suspensorium
depth; s, cranium width; TL, total length. See Fig. 13,

The elements measured are shown in Fig.

a4

2}%\

O 5

3, )

%

Fig. 32. Swelling of frontal bone with growth of the fish in M. cinereus. Total
length: (1), 58.0cm; {2}, 67.9cm; (3), 71.9cm: (4), 110.2¢em.
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LNED) D, BHEEEEEBERATIIOTNG BB T, EMRE 22D ESIEET S, iEcE
UTdTTIC GUNTHER (1870) HSHAREN € TR, FIoEiF (1954) OB NTHRE LT, T
EHLIEETEY 6.0cm MEHICET 3 L EEOTHEEOTAIC A S ND SHE ORI RIAEL,
PO T 5, COREES (H32K) WHEECRU 3 ZIEBLOE (d) LESE () & OBE, d
CHEPAROE () OXEFEEFE (CL) toBEKici-> 2 b EbNs (B30, B—D).
HEORS () CLIERNOB (d) OBEIE0RCO LS 1K, +ORER/RE SFRD IR
Uis X 2B OR a5 2.5~3.5cm O THE L EEESTED 61, £OMBEOREBEIZ, 25cm U FT
:d =0.06—0.30 f, 3.5em P ETHd =1.16+0.15 { DELF & 3 AR 0.05 UTTHLT %, #
UTHEBRICYT S (d—d') OREBE (H30MD) 5 (d—d) -10=V 0% V>0.99, V=
0.99~0, VORRKGL, BRDCET 2AEDEE, 2EREISL 020 VSERFTEE64EE 15,
Table 64. Showing the relation between total length of body and width of lateral swell in frontal

bone in various stages of M. cinereus. Notes: I, immature stage; ll, transitional stage; liI,
adult stage. For abbreviations of d and d’, see Fig. 13.

| Sex Male Female
tems
_ No. of Range of Mean of Mean of |No. of Range of
Stage | (d—d')«10=V specimens| total length| total length \Y specimens| total length
| v <o 1 66.20 66.20 —0.20 1 73.00
1 V =0.99~0 47.70~56.60 52.15 0 6 66.20—85.90
61.20—
H VvV >0.99 52.80~71.40 57.09 3.67 11 118.70
sex-unknown
Mean of Mean of |No. of Range of Mean of Mean of
total length Y, specimens| total length| total length \%
73.00 —0.20 17 28.10~62.50 40.84 —0.34
74.00 0.30 21 28.20~73.60) 40.34 0.12
86.65 4.68 — — — —
IV =0.99~ 01T T B F/NERI
TiX 44.7cm, WETid 66.2cm Tk &

St g - . r 3CF ‘
FREE I & BB R O R — B L g0 °
TW%, ICICEMBEREL4E OB — T
Ry Leale s, COBREN PN o S5

_ . " A
BCRT LS WiBERREL T3, £F 2 ‘;
(]

B0 em LTO S OTEMPRIHE I

N X
e &R 50~60 em BfgIcn B LB é% 10} ix
SRML, AECOIEORRSCET & ol
B EHIREL, DVICERRTAICES, 0 . R .
—HUCCOREDS BB ZRI 60 em v ront e en

1 {Cm

PBT, COWIICET DL ANETE R o
METITh, REOBINIDD, S Fig. 33. Showing dimension (in cm) of opercle in relation

PR ORISR L, e 2 X =

to total

length of body in M. cinereus.
unknown; @, male; (O, female.

%

sex
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P

mm

Fig. 34. Lateral (upper} and upper (lower) aspects of opercle of M. cinereus.
Total length (in cm) : 1, 73.6(sex unknown); 2, 89.7 (sex unknown) ; 3,
100.1 (female).
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Fig. 35. Length of centrum (mm) in relation to total length of body
(cm) in M. cinereus. In this case the length of centrum is
represented by an average of 10 centrum in vertebrae near the
vent.
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Fig. 36. Relation between total length and measurement of various parts of body
expressed in hundreadths of the total length in C. myriaster. Abbreviated
letters are same as in Fig. 29. Note: x, semi-elver; @, elver and immature
stage. A, head length; B, trunk length; C, tail length; D, head width; E, upper
jaw length; F, gill opening length; G, pectoral fin length; H, body width; !,
snout length; J, eye diameter; K, distance from tip of snout to base of pectoral
fin; L, mandible lengzh; M, anal length; N, distance from tip of snout to origin
of dorsal fin; O, body girth; P, snout angle; Q, body girth; R, isthmus width;
S, dorsal fin depth; T, interorbital width.
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Table 65. Average of the coefficients of various parts of body in various stages of C. myriaster.
BB, body width. For other abbreviations, see Fig. 36.

Semi-elver stage Elver stage Immature stage
Stage

| Il 1 | i l i} i

Number of fish 10 10 10 10 10 10 10 10
Range of total length (cm) 10'68239'17;.348'527.497‘10&77.947‘2“8.127'20;499'0?58010'3227

Average of total length
N 9.94 8.77 7.97 7.53 7.76 7.87 9.82 11.94
ltems —

(HL/TL) % 100 8.49 10.41 10.00 10.58 13.75 13.73 15.45 15.75
(TR/TL) % 100 30.70 25.49 30.50 28.41 21.84 21.89 22.32 22.32
(TH/TL) % 100 58.77 61.87 57.27 58.69 62.21 62.39 60.37 60.26
(HB/TL) x 100 4.15 3.99 3.87 4.44 5.07 4.72 5.68 6.23
(ML/TL) % 100 3.98 4.53 4.49 4.66 5.29 5.27 6.21 5.96
(GLJTL) x 100 1.11 1.32 1.47 1.38 1.41 1.52 1.96 1.79
(PL/TL) x 100 2.94 3.52 3.04 2.89 4.14 4.64 5.03 5.60
(BB/TL) % 100 3.24 3.63 3.16 3.20 4.12 3.44 3.85 3.87
(SL/TL) % 100 2.36 2.55 2.77 2.85 3.36 3.23 3.77 3.78
(ED/TL) % 100 1.32 1.26 1.37 1.39 2.00 1.73 2.10 2.10
(SP/TL) x 100 9.21 10.70 10.70 11.02 14.56 14.61 16.50 16.35
(DL/TL) x 100 3.31 3.78 3.80 4.08 4.40 4.76 5.22 5.10
(ALJTL) x 100 39.21 35.94 40.51 39.01 35.62 35.62 37.77 38.07
(SD/TL) % 100 20.45 18.13 22.05 20.76 17.95 17.87 19.64 19.54
hiH 1.14 0.97 0.90 0.96 0.87 0.70 0.76 0.79
H/B 0.76 0.82 0.98 0.96 0.89 1.10 1.04 1.07
(R/TL) x 100 17.62 17.71 15.89 17.81 17.41 14.44 15.02 14.46
(GHTL) x 100 - 2.16 2.66 2.47 2.72 3.50 2.87 3.68 3.68
(DD/TL) x 100 1.10 1.23 0.93 1.17 1.88 1.42 1.99 1.96
(IS/TL) x 100 1.59 1.57 1.48 1.71 1.50 1.16 1.65 1.52

4, HEOEREICS ) 2 EHOPSEPERICH U TEBRIK—ETH 5 C L 2RERFZ LT, —
BEVEDIRE BT o T OWE6EThH b T/8H L 5 %OBRE TEVIIEDRIMRHNI ALY 5 IEITED
LIV RIS Fo DR E 32 HRILED S oL b A& L, BEEWIIUCOE, Uik b Bl
= COEH, BSE, ERE. RELESHEIN I,

X I HHe6EDRER Y S HAEHITY » & 3 MERMOEA TR A 11 (£& 10.73~13.37 cm) 2 1t
BHEXE E U, N & MOBRERBOEEROEHMEOSIEPEAH—TH 20U 5N I2OWHE7RTH b0
Trbbhie, EHE, BHE, HE, HE. KB 9k o BT E TOMERE, Wike b MR E
TOEN, THEE, TE, wfA, uE, RED, RO EOBBERHSRIEND L, LIth-oTIh
LB E— TR R RN TREOEEHEOEDBRE 1T ) LHEeROBY Thb, 36 IKEDHN
Bl — Tl » T2 BB DWW TEIRRIO5 % OEHRA 2 R D LT 5 LBeoE L0 D,
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Table 66. Homogeneity tests on averages of coefficients of various parts of body in samples of
body in samples of elver and immature stage of C. myriaster. The coefficients are calculated

by the measurements expressed in hundreadths of total length, but snout angle (H/B)and

snout height(h/H) except. Note: abbreviated letters are same as in Fig. 29.
‘ Degres of | Unbieesd
ltems Factors Variance freedom estimate of Fo F .09
variance

(HL/TL) x 100 R EJJ) Nt 858 " 269.732 214
(TR/TL) » 100 R (JJ) o006 s0—8 a3 14.924 2.14
(THTL) % 100 RS P 8 S 5.626 2.14
(HB/TL) x 100 R (JJ) e so—5 oS04 68.182 2.14
(ML/TL) x 100 R (JJ) e 808 05 94.333 2-14
(GL/TL) % 100 . (JJ) -2 o5 0 02 32.681 2.14
(PL/TL) % 100 P EJJ) e s0—8 000 168.578 2.14
(BB/TL) x 100 R (‘JJ) o6 808 o 01 14.197 2.14
(SL/TL) % 100 R (JJ) 23 s0—8 5 0 95.933 2.14
(ED/TL) x 100 n (JJ) 33 g0—s 5005 149.222 2.14
(SP/TL) x 100 0 (JJ) ok o8 S0 ant 199.328 2.14
(DL/TL) % 100 REJJ) e so—8 bt 94.938 2.14
(AL/TL) % 100 R (’J> A 80— s | 2oa1.52 2.14
(SD/TL) % 100 Q(JJ) S0 S8 2 . 3.214 2.14
h/H o (JJ) 3 b 0 50 50.000 2.14
H/B R (JJ) o s0—8 0. 008 47.333 2.14
(RITL) > 100 R EJ\J) e o6 2T 28.924 2.14
(GH/TL) % 100 R 00) e b o s 61.381 2.14
(DD/TL) x 100 R 00 120 ot oors %9 666 214
(IS/TL) x 100 B (’J) 11 808 oo 18.266 2.14
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Table 67. Comparison of population variance between the specimens of immature stage I (total

length, 10.73~13.37 cm) and those of other stage in C. myriaster. For abbreviations, see

Fig. 36.
Semi-elver stage Elver stage Immature stage
Stage
I 1 11 [ It ! |
N 3.18 3.18 3.18 3.18 3.18 3.18 3.18
(HL/TL) % 100 0.674 1.031 4,885 4.264 1.760 0.829 1.217
(TR/TL) % 100 24.616 8.755 | 100.545 | 35.663 2.424 1.215 0.953
(TI/TL) x 100 17.258 5.816 | 62.629 | 18.915 1.982 1.938 0.424
(HB/TL) x 100 0.525 0.559 3.476 3.664 0.966 0.339 0.711
(ML/TL) % 100 0.535 0.339 1.088 3.251 0.445 0.661 0.982
(GL/TL) % 100 0.451 0.361 1.180 0.541 0.270 0.910 1.270
(PL/TL) % 100 0.162 0.511 0.861 0.988 0.302 0.954 0.686
(BB/TL) x 100 0.353 0.608 5.182 3.846 0.392 0.981 0.765
(SL/TL) % 100 0.462 0.500 2.274 1.427 1.000 0.733 1.503
(EDfTL) x 100 0.667 1.333 1.167 0.833 1.682 3.168 2.348
(SP/TL) % 100 1.176 1.353 4.235 6.824 2.118 1.118 1.529
(DLJTL) % 100 0.393 0.315 1.104 3.474 0.948 1.000 1.156
(ALfTL) x 100 18.440 6.499 68.377 21.610C 1.727 2.037 0.475
(SD/TL) % 100 9.604 3.434 | 117.165 | 13.298 2.222 0.602 0.373
h/H 11.875 0.875 4.375 8.250 6.625 | 11.250 1.750
H/B 1.136 0.909 0.773 2.727 1.227 3.727 0.358
(RITL) % 100 3.122 0.332 3.675 7.506 2.144 3.015 2.406
(GHTL) x 100 0.248 0.625 3.034 3.693 1.563 0.656 0.749
(DDJTL) % 100 0.835 0.917 1.586 2.421 2.835 1.504 0.248
(IS/TL) x 100 0.694 2.495 0.793 4.505 0.198 0.595 1.495

Table 68. Test of difference of average coefficient between immature stage !l (total length, 10,73~

13.37 cm) and other each stage of C. myriaster. For abbreviations, see Fig. 36.

Semi-elver stage

Elver stage

Immature stage

Stage
! il 1 I 1 ! i

\[;n;:”'\~~\\ffﬁ5>\ 4.41 4.41 4.41 4.41 4.41 4.41 4.41
(HL/TL) x 100 2196.16 979.93 101.16 155.62 .83
(TRITL) % 100 1.78 2.21 .00
(TYTL) x 100 28.12 34.06 .19
(HB/TL) x 100 432.64 490.95 104.47 | 260.29 26.96
(ML/TL) x 100 410.94 245.79 166.23 49.88 46.13 5.07
(GL/TL) % 100 262.72 133.07 38.50 89.41 93.77 31.42 10.47
(PL/TL) x 100 637.44 299.61 369.00 386.53 171.35 49.39 20.18
(BB/TL) x 100 51.81 6.33 7.93 16.48 .04
(SL/TL) x 100 477.81 350.21 108.06 123.56 30.63 60.50 0.01
(ED/TL) x 100 553.09 458.18 370.06 413.19 5.68 49.32 .00
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(SP/TL) x 100 1374.12 800.50 60.21 83.08 0.53
(DL/TL) % 100 544.93 314.51 190.32 59.61 13.70 1.58
(ALJTL) x 100 52.00 46.70 1.44
(SDJTL) x 100 24.87 55.18 0.23
h/H 231.42 4.09
H/B 208.91 148.81 21.32 39.51 25.21 3.08
(RITL) x 100 89.37 292.60 102.12 0.0t 3.40
(GI/TL) % 100 520.36 180.63 102.24 3.56 111.58 0.00
(BDJTL) x 100 303.11 209.80 308.40 137.47 1.25 87.83 0.54
(IS/TL) x 100 2.61 0.64 0.80 0.30 73.64 6.12
Table 9. Confidence limit (95%) of average value of coefficient in C. wmyriaster. For
abbreviations, see Fig. 36.
\\\\\ Stage Semi-elver stage Elver stage lmmatu;:aage
\
ttems ~ | Il in ! 1 |
HL/TL) % 100 10.597 >m 11.139>m
(HL/TE) > 9.403 >10.021
32.881>m  [26.791>m  [34,.906>>m  [31.034>m
TR/TL -
(TR/TL) x 100 S28.519]  S24.089  S6.004  >35.786
60.77 >m [63.035>m |60.081>m
(TH/TL) > 100 >>56.77 T60.705 | >53.459
HB/TL 4.209>m | 4.788>m
(HB/TL) > 100 >T3.5310 > 4.092
ML/TL) % 1 4.339>m
(MLITL) < 100 > 4.081
BR/TL 1 3.547>m 3.533>m
(BB/TL) = 100 >To.m73) T >T2.807
SP/TL 11.308>m 11.789>m
(SP/TL) x 100 >10.092]  >10.251
DL/TL) x 100 4.354>m
OL/TL) > 3.806
‘ ] 41.207>m  [37.125>m  |44.358>m  [41.173>m
(AL/TL) > 100 >38.213 >>34.755 36.662 ~>36.847
21.694>m 126.395>m [22.224>>m
(SDITL) x 100 >19.206]  >17.705  >19.296
h/H 1.21 >m 0.941>m | 1.010>m | 0.922>m | 0.766>m
> 1.07 > 0.859 > 0.910 >0.818 > 0.634
1.173>m
H
/8 > 1.047
(R/TL) x 100 >15.177 > 16.8C
GIfTL 2.978>m
(GI/TL) x 100 > 2462
IS/ 1.868>m
(IS/TL) % 100 >"1.552
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Table 70. Comparison of average coefficient between immature stage Il (total length, 10.73~13.37
cm) and other each stage of elver and semi-elver in C. myriaster. Note; -, significant;

=, insignificant; ( ), significance in homogeneity test of population variance. For other

abbreviations, see Fig. 36.

Stage Semi-elver stage Elver stage Immature stage
ltems | 1 Hi | i 1 1
(HL/TL) % 100 + + (+) (+) F + =
(TR/TL) % 100 (+) (+) (+) (+) = =
(TI/TL) x 100 (=)3 (=) (=) (=) + A+ =
(HB/TL) x 100 + + (+) (+) + + +
(ML/TL) % 100 + + + (+) + + +
(GL/TL) x 100 + + + + + + +
(PL/TL) % 100 + + + + + + +
(BB/TL) % 100 + + (+) (+) + +
(SL/TL) % 100 + - + + + + =
(ED/TL) % 100 + - + + + + =
(SP/TL) % 100 + (+) (+) + + =
(DL/TL) x 100 + -+ + (+) + : =
(AL/TL) % 100 (= (+) (=) (=) + + =
(SD/TL) x 100 (=) (+) (=) (=) + =
h/H (+) + (+) (+) (=) =
H/B . + + + + (=) =
(R/TL) x 100 + + () (+) + = =
(GI/TL) x 100 + + F (+) - 4 —
(DD/TL) x 100 + + + 4- = + =
(IS/TL) % 100 = = = (=) = | +

D EORE CHREOFESEERDPED SN I % +, $HEROBED LNEL TSR =, 35
WWEDEPE—TH 5 EBD oML -1tiF% () OEBETEDL, —EHERTDL LE0EL135, T
BHOLRBGH Ul L FERZ0LCREREIHE. KB wE, BE TEE RBRE%E ILE 9>
B & COMEIT & OFE TR R I USwA LSO 2 BB RARE 1 D83 o ESRER
HEREA L LI oA XM & O TR 05, ZUTHELE* omd LN ARERER, BRE, v
O BEEEHE TOBEMLE Th b, ILEEREXBOITNTThII->TEROH HHEIIHEE, tEE
AR, WEOEIRETH B,

2) ROXSEEOHENRE

ARORFHACHRMIE L £E L OBRIK DV THE, BREGIFEHRED SBHEEL 63, E37HH
T LS L EEOMITHT 2 BB DREEOBIIZE - FEBRENE LI,

i & U TR BRI, ERERRDOT5, U UBSEIIIIE LA SIS, 2 UTHEK X
CEHED 2 WH TRB/NEE, TabbERIOBRRY CERAOREED 25s UTRERIORER
WEIED, 2 CTERTTETOME 2. DBOHASE 2R LT, KoRGEEOEEICH T 5

* R, MRS DR ORERED b O TAECTT ABEOHANEEBENL, $iz

BEODPEIEL IS H Y, HBVREEN NS OBIICEL L AsiEdl, READRADERE

KRBT 52N bDEEGEHEUTAEI VD H B, COFIBEXLALNATFEOREBCHT AHE
BIOICHBEELFAI, COMERER U UIZZOBOBRMZTIOTEETH b,
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Fig. 38. Showing the relative growth rate of
head, trunk and teil in relation to total
length in C. myriaster. &, semi-elver
stage; (O, elver and immature stages.

SRR RS k OIRERRIEINE R 5 L B71E

33 F ONERSDB Y Th b, H71E R H 5 LEY
BRGSO TIREREN S 2L 8 A E
WERRL, DOWTEEREVAE L, HENVSE -
EB IV, T UBSHRI R & BOicERE
Bh ol b REEREPD oL b/MHIV. T2

9 9 8 65 g 9 10 11 12 13

TOTAL LENGTH (cm)

Fig. 37. Relation betwesn total length and coefficient

of some parts of body indicated in hundreadths
of total length in C. myriaster. Ab-
breviated letters are same as in Fig. 36. X,
semi-elver; @, elver and immature stage. In
this case 6.5 cm is transiticnal size from
semi-elver to elver.

DL TIREGEORIMEL L, HEREEE
OREMNMCBRIT {RITTWN 5,

Table 71. Showing the value of relative growth gradient (@) and the initial growth index (B

in semi-elver, elver and immature stages of C. myriaster. In this case the latter two

stages are treated as a single stage. Abbreviated letters are same as in Fig. 36.

Stage Semi-elver stage Elver and immature stages

Part HL TR Ti HL ™ Tl
« —0.8166 0.4623 —0.0580 0.5055 —0.1840 —0.0171
B 1.7051 1.0182 1.8270 0.6590 1.5393 1.7998
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Fig. 39. Relation between total length and coefficient of various parts of body (indicated by
measurements expressed in hundreadths of total length) in specimens of sex-unknown, male
and female of C. myriaster. Abbreviated letters are same as in Fig. 28. Note: X%,
sex unknown; @, male; O, female; A, interorbital width B, tail fength; C, trunk length;
D, anal length; E, head length; F, distance from tip of snout to origin of dorsal fin; G,
snout length; H, gill-opening length: 1, isthums width; J, upper jaw length; K, eye
diameter; L, body girth; M, distance from tip of snout to origin of pectoral fin; N,
pectoral fin length.
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Table 72. Average of the coefficients of various parts of body (indicated by measurements expressed
in hundreadths of total length) in specimens of sex unknown and male of C. myriaster.

In this cese the specimens are grouped in 10cm interval. Abbrevisted letters are same as in

Fig. 39.

\Qal length (cm) Male and sex unknown
ltems \ 10.0~20.0 20.0~30.0 30.0~40.0 40.0~50.0
IS/TL) x 100 53 @ o o5
(PL/TL) % 100 Loy ue %0y (s
(RITL) x 100 aet5) o oy )
(ED/TL) x 100 () i ©0 ()
(ML/TL) x 100 1) o 4o &
(GI/TL) x 100 s as 0 )
(GL/TL) x 100 % ié? %iig’ %éé? ég;
(SL/TL) x 100 i o oy ()
(SD/TL) % 100 e s oy )
(HL/TL) x 100 e g oy X0
(ALITL) % 100 s N oy )
(TR/TL) % 100 2%8? 2:&% Zd('ég()] ZAE '88§r
(I % 100 03,41 2,56 *o) KO
(SP/TL) x 200 e o Res) )
Average total’ length 16.95 25.75 34.62 42.28

Table 73. Averages of the coefficients of various parts of body (indicated by measurement expressed
in”hundreadths of total length), in specimens of cex unknown end Female of C. myriaster.

Total length (cm) Female and sex unknown
ltems \\\ 10.0~20.0 20.0~30.0 30.0~40.0 40.0~-50.0 50<O~E£
(S/TL) 100 {io) G2 e & )
(PLITL) x 100 G0 2 G0y &) )
(RITL) x 100 oy i) o) 15 )
(ED/TL) x 100 (i) () (0 (2 )
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e < w0 ® W W
(GHTL) x 100 (i) s 0 3] )
(GL/TL) x 100 %iéé)g %é? %égd)e é 294)9 %.gzz)x
(SLJTL) % 100 %igf)ﬂ \ %1% :zégi %Z:a; 3(,,92())
@mam ST B W W
(HL/TL) x 100 I%igﬁ Mzig()? Mfég? 1%.2433 1%.91%5
o el W, W
(TR/TL) % 100 Z%ig; 24‘6% 2@3; 2? : 4? 2% . 5,?
() 9 W W W
o (AN A A G

Average of total length 16.95 25.12 35.17 44.30 52.93
SH O ERTEREEICE L TR —~E Th 5 C & RIS L UT, BRES % TR DFE
BITY LEIAER L UEISERE LD,

Table 74. Homogeneity tests on averages of coefficients of various parts of body in samples of sex

unknown and males of C. myriaster. The coefficients are calculated by the measurements

expressed in hundreadths of total length.

For abbreviation of characteristics of body, see

Fig. 39.
| . Degree of | Jnbiased -
tems Factors Variance freedom estme:ieancfe Fo = 0.0
(IS/TL) % 100 5 J () 9.9 4 O 1.56 2.80
PLT 100 |y 14103 624 52 0.7 280
o | ol | 23 4| oE | s | ee
(ED/TL) % 100 -~ () 9. ) 0.1 7.75 2.80
(MLJTL) % 100 2 J ) éﬁ?é 531 8:?? 3.82 2.80
(GI/TL) % 100 2 J (1) i:gg 5§:i 8:% 4.40 2.80
(GL/TL) x 100 N J (5 1.3 a 0.0 7.33 2.80
(SL/TL) % 100 . J () o s o= 4.00 2.80
(SDJTL) % 100 . (5 ol o Lo 3.12 2.80
w | oy | 8| 4] 33l se| e

— 100 —
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(AL/TL) x 100 - (9 2o s o6 871.62 2.80
(TR/TL) % 100 - ) P s 0 10.36 2.80
@mxico |ty | SR SSi ] NE | e 2.0
SPILYx100 | oy 2674 574 056 2.25 2.60

Table 75. Homogeneity tests on averages of cosefficients of various parts of body in samples of sex
unknown and males of C. myriaster. The coefficients are calculated by the measurements

expressed in hundreadths of total length. For abbreviation of characteristics of body, see

Fig. 35.
Degres of Unbiased
[tems Factors Variance g ?’reedom estimate of Fo F (0.05)
B variance

J 0.:5 5—1 0.04

(IS/TL) % 100 R () o0 - 0o 0.67 2.56
J 1.87 5—1 0.47

(PL/TL) % 100 R () o e s ot 2.66 2.56
J 74.33 5—-1 18.58

(R/TL) % 100 R (D) 50 12 545 L o4 17.87 2.56
E J 0.67 5—1 0.17

(ED/TL) % 100 R (D) 290 53—5 .05 3.40 2.56
J 0.63 5—1 0.16

(ML/TL) % 100 R o 18 535 o 1o 0.84 2.56
J 1.81 5—1 0.45

(GH/TL) x 100 RO(U) i 535 015 0.30 2.56
J 0.62 5—1 0.16

(GL/TL) x 100 R(D) 2 66 535 o 06 2.67 2.56
J 0.96 5—1 0.24

(SL/TL) x 100 R (J) 3.55 53—5 0.07 343 2.56
J 2.22 5—1 0.56

(SDJTL) x 100 R () 18 59 53—5 0 38 1.41 2.56
N J 0.18 51 0.05

(HL/TL) x 100 R (D) 210 as 0 ae 0.11 2.56
J 31.72 5—1 7.93

(AL/TL)XIOO R (J) 91 16 53—5 1.20 6.61 2.56
N - J 28.66 5—1 7.17

(TR/TL) x 10¢ R (D) 560 5 595 12 14 0.59 2.56
. J 32.75 5—1 8.18

(THTL) % 100 2 () 107 42 s 5 e 3.65 2.56
J 1.53 5—1 0.38

(SP/TL) % 100 R () 2130 53—5 .44 0.86 2.56

HEREAD & HEDRI CRENR ORI T 2 TEEIZHRIR, MRS & 0wl & EES 2 TOERD 3 T
BT, fOREENINE AR TD 5. AREOMIFHLE A5 CHE, EPREl L CRHREOEKDKX S
EETRIEREL D o2 8 RE L, FEPE 2 /30, MOBETEREY DS & b A XU, HHR
W L MEDSRINTIRIEIR S RATS 5 LIRS, LS, WMOE, wikh ol s TomEt, HE,
SRS X Ot & B S & COREMO 7 TRE T, MRBERER R UL, 2 U TRMESEES % 51T 3
PORDRSHEETHEREN b 5 & bRE L, HENS » &b/ x, FBOBETRFAED S 5 &
bRE L, DNTIRE, WFLES L MR A S ¢, f11d2.80 % b3 L EVHORIERES R b o

— 101 —
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DL F O & LV ORIMRERSER L 8 b NITEHEIC DN T, Ml s it 4k 40~50 cm DORES
eI R IR & U T2 NENOREBROZERICE TN BERD b DERFCESEDZET D
WTHIE LTz, 29 s R R & OB ENE—TH BB 2HE L GE76%, wrrzk) , 35
T B & & NICFEIL DN T B ORI w2 2R TEORERT - ToERERPERTS
FEEORTDH D,

Table 76. Comparisons of population variance between the specimens of male of 40~50cm in total
length and those shorter than 40 cm in total length in C. myriaster. The specimens used are
grouped in 10 cm intsrval, Abbreviated letters are same as in Fig. 39.

Total length 10 ~ 20 20 ~ 30 30 ~ 40
(em)

ltems ~— Fo F .05 Fo F .05 Fo F .05

(RITL) % 100 0.50 4.10 2.97 4.00 2.32 3.87
(ED/TL) % 100 5.55 3.68 3.41 3.55 .61 3.44
(ML/TL) % 100 4.18 3.68 3.05 3.55 2.06 3.44
(GI/TL)X 100 0.82 3.68 0.66 3.55 0.81 3.44
(GL/TL) x 100 0.42 3.68 0.94 3.55 0.25 3.44
(SL/TL) % 100 0.20 3.68 0.23 3.55 0.17 3.44
(SD/TL) X 100 0.45 3.68 0.38 3.55 0.70 3.44
(HL/TL) % 100 3.00 3.68 3.52 3.55 1.89 3.44
(AL/TL)XIOO 4.04 3.68 1.23 3.55 1.05 3.44
(TR/TL) % 100 4.37 3.68 1.64 3.55 1.07 3.44
(THTL) % 100 3.46 3.68 2.33 3.55 0.78 3.44

Table 77. Comparisons of population variance between the specimens of female of 40~50 cm in total
length and those shorter than 40 cm in total length in C. myriaster. The specimens used
sre grouped in 10 cm interval. Abbreviated letters are same as in Fig. 39.

S_Total length 10 ~ 20 20 ~ 30 30 ~ 40 50 ~ 60
~  (em) |T T -
leems e Fo F .0 Fo Fo.0m Fo F (0.08) Fo F (0.05y
(PL/TL) x 100 3.67 3.39 5.82 3.31 3.19 3.15 0 5.32
(R/TL) % 100 0.35 3.18 :.87 3.10 4.32 2.93 0.03 5.12
(EDJTL) x 100 2.47 3.39 1.69 3.31 0.94 3.15 0 5.32
(GLJTL) x 100 7.33 3.39 12.19 3.31 10.20 3.15 9.97 5.32
(SL/TL) x 100 0.57 3.39 0.43 3.31 0.42 3.15 2.28 5.32
(AL/TL) X 100 7.49 3.39 14.66 3.31 3.10 3.15 11.45 5.32
(THTL) > 100 | 9.58 3.39 26.42 3.31 2.88 3.15 13.93 5.32

— 102 —
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Table 78. Tests of differences of average coefficients between male of 40~50 cm in total length
and other each class grouped in 10 cm interval in C. myriaster. Abbreviated letters are
same as in Fig. 39.

&tal length 10 ~ 20 20 ~ 30 30 ~ 40
~_ (em) —
ftems \ Fo F 0.06) Fo F ©.05) Fo F .05
(R/TL) % 100 60.95 4.54 3.90 4.38 0.63 4.24
(ED/TL) % 100 5.91 4.35 0.53 4.22
(ML/TL) % 100 7.65 4.35 1.05 4.24
(GH/TL) % 100 10.19 4.49 2.31 4.35 4.66 4.22
(GL/TL) x 100 13.52 4.49 1.55 4.35 2.30 4.22
(SL/TL) x 100 3.04 4.54 3.41 4.35 5.08 4.22
(SD/TL) = 100 3.90 4.49 6.82 4.35 7.05 4.22
(HL/TL) % 100 9.39 4.49 4.94 4.35 12.23 4.22
(AL/TL) x 100 53.55 4.35 8.46 4.22
(TR/TL) x 100 10.63 4.35 2.73 4.22
(THTL) % 100 | 7.13 4.49 0.90 4.35 8.02 4.22

Table 79. Tests of differences of average coefficients between female of 40~50cm in total length
and other each class grouped in 10 cm interval in C. myriaster. Abbreviated letters are

same as in Fig. 39.

Total length 10 ~ 20 20 ~ 30 30 ~ 40 50 ~ 60
ltems Fo F ¢0.08) Fo F .05 Fo F (0.08) Fo F (0.06)
(PL/TL) x 100 0.04 5.12
(R/TL) x 100 2.01 4.41 0.08 4.35 0.23 4.96
(ED/TL)X 100 5.64 4.45 0.13 4.38 0.91 4.21 5.48 4.96
(SL}TL)X 100 5.28 4.45 10.19 4.38 8.02 4.21 0.18 4.96
(AL/TL) x 100 0.003 4.21
(THYTL) x 100 0.15 4.21

SR HS T TI820  I2HAHE DU TR 95 % O/BBIRF 2 KD THIT 5 & 88036 X 0%
JEI TR

Table 80. Confidsnce limits (95 %) of averags value of coefficient in parts of not unifomity
population variance in specimens of sex unknown and male in C. myriaster. For abbre-

viations, see Fig. 39.

| Total length (cm) 0 ~ 20
tems

(ED/TL) % 100 2472 m= 2.11
(ML/TL) % 100 5.43Zm= 5.03
(AL/TL) % 100 37.732m 235 .59
(TR/TL) % 100 23.632m =22 43

— 103 —
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Table 81. Confidence limits (95 %) of average value of coefficient in parts of not unifomity

population variance in series of sex unknown and female in C. myriaster. For abbreviations,

see Fig. 39.
Total length
[toms (cm) 10 ~ 20 20 ~ 30 30 ~ 40 40 ~ 50
(PL/TL) x 100 6.33=m>= 5.41 | 6.14=m= 5.12 | 5.64=m= 5.08
(R/TL) % 100 17.06==m =14 .84
(GL/TL) = 100 2e4=m= 2.32 1 2.43=m= 2.07 | 2.40=m= 2.16 | 2.222m= 1.76
(AL/TL) x 100 37.7322m>235.59 | 39.48=m236.84 | 40.7222m=37.40
(THTL) x 100 63.52=2m 263,30 | 62.38=m=262.08 78.06==m=243.74

PIFOfERIC S &%, BRROTHEICEDSAD ST E +, SEENTD LN o IHG R =,
F 97 6 %OERE CEEHORERENE TN o T8 n %2 C J T, BOECENRED bRk ol
e () ORET, —fEERT S LERETDH D,

mw%ﬂf%%ﬁﬁ%@%méﬁﬁmmﬂb,M%@W,%%ﬁ,ﬁ@%i@%ﬁ§®smﬁfﬁ%®3
%EMZMmK,@%t%ﬁ%ﬁ&nmm%m%ﬂﬁ%méob@b%@%gfmﬁiﬁﬁwgnammi
K@%%TEPO§KM®%WT@%%E,H%%iﬁ%%§@3%ﬁﬁﬂﬂmm,%édMMmm,m%
T@&Nm%%ﬂ%ﬂ%%ﬁﬁ%@%ﬂéﬁ,%@%Ef@%ﬁﬁ%&%ﬂ&motC%T77iﬁ®%¢
m%&%m,%%M%%xaéﬁfm@mwa%&b@mm,A%a@@ﬁwb,ﬂw%wfmmmté
m~w0mT&%KéthWﬁﬁiﬂTN5t%bﬂéo%@®%%T&%K%?6%E?KEBMT@

Table 82. Comparisons of average coefficient of various parts of body between specimens of each
class (grouped in 10 cm interval) and those of male of 40~-50 cm in total length and also
betwesn Former and those of female of 40~~50 em in total length in C. myriaster.
Note: <, significant difference; =, insignificant difference; [ J, significant in
homogeneity test of population variance; (), test by confidence limit (95%). For other
abbreviations, see Fig. 39.

Sex Male and sex unknown Female and sex unknown

tams Total length(em)| 050 | 20~30 | 30~40 10~20 | 20~30 | 3c~40 5060

(IS/TL) % 100
(PL/TL) % 100

(RFTL) % 100
(EDJTL) x 100 (
(ML/TL) % 100
(GH/TL) % 100 4 = =
(GLITL) x 100 - =
(SLJTL) % 100 =
(SDJTL) % 100 =
(HL/TL) = 100 +
(ALJTL) % 100 (+)
(TR{TL) % 100
(TITL) x 100 -
(SP/TL) % 1CO £=3 C
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IREE M TS & OIRIEZ £23 40~50 cm OB XK TERE 2RI C L b, LD OIFEOKERE
R 30T B JEITRH & B INI— 35 LB D, LIchi- TEBENS 40~50 e LIFTIC R a5 L9
AL DIEE TIRIEYTR & BRRESHIE—B L TN e S iTis B,

Table 83. Showing the value of the relative growth gradient (@) and the initial growth index (B)
in immature and adult stages of C. myriaster. HL, head length: TR, trunk length; Ti, tail

length,

Sex Male and sex unknown Female and sex unknown

ltems Total length | HL TR Ti Total length ’ H TR TI
a 1.519 | 1.125 | 0.971 ‘ 1.613 | 1.174 | 0.955

i,

A < 40cm 0.330 | 0.063 | o0.0t5| < 50cm 0.450 | 0.092 | 0.014
@ § 0.836 | 0.980 | 0.979 0.756 | 0.999 | 0.986
B -~ 40 cm 0.040 | 0.039 | 0.016 > 50 cm 0.029 | 0.041 | 0.016

2) RORSGEEORYRE
ROXGEH 2R EOWHARER 451, HT

&Es0cm, HETIIEE 40 cm GET 5 3 TORER A FEMALE
TR ZNENEI, D% 2N Engie LT3 50 L 5D
ROXGE, $bLHEE, ERER L UEXKED - '
(RN DM AL BAR B R oD Helied 5 & g8sgiss ko8 e
OF &35, 75D BN TSI k R 2 1o
EOBEIE L X O RS TERER, BHREZ1 1Y £t :
BNILERERTRYT, Z L THEOREEILS - & 50; . .
bREL, REORLERT, BHTETNTEHAEE z HL TR TI
2T & UTHREOHMIIER T, BEB e 5o MALE
E, BB L, o8 A SNERE E D, @ L5
= 3
TS 5 1T = | \\

¥ 7 T ORERIS & MR O R o mror g
GBS R S BICHE, BEE, KIE, UE, TEElk i
& O b AR E T OB & OTEI R ALK o \ ,
I, WA, Rk ORA b D 3 TR SR HL TR 1
BT, 12008, WESoEs L OEEoE I oRE PARTS
BERRAE A LD EREDOTED b Fig. 40. Showing the relative growth rate of
FEIZEHIR, LEE, WEE, Wik b LR E To :ﬁé%ﬁﬁfoﬁ;ﬁigﬁﬁgé
IEHES L IRMIE ETD 5, & U TEBROS AR myriaster. Note. first term(@), shorter
T MigRINAWER BNEICE 3700 B350 than 40cm in male and 50cm in female,
FOUDHIT I, DECREBIRSL, B et e (O e
LB T ATRE T 3, BBREDHED LI in total length.

BRI TNTRRICE § 72 - THRICESEMS AT 2 E, 375b LA 5 £ E0 /NS Lz
VBETH S, 3 LIBLELRIRERERE, ERE, [LESX 0y o SIS Tomst s &
CHEORGERLBRETDH 5. 3720 BB 2B 2N 5 OFIFE ISR IEE & BIEONEICEIS L
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E%ﬁﬁbﬂ%%ﬁ&bf@ﬂ?f@%%&b&wwvffj@MTm%@b,L%é,M%@@%iﬁ%
FERE, T TRELE, NESIUCRERIEND S,
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6. FREfD O RAICE A 2 TORERRE CREBH 2R TIPS RIECET 2 KH &£ —B0T 2 TRHEE A
= O TR LI E TOMEE, HE, ILE, HEYBICERG S, ETRBELRER, UL,
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7. RORSFEOLECHT AEUREGHIE = TIE71%E, ~7 5 T CIRERETRUIEBL Th
Do BUFETIMERE & & WCHTBER R EBL THEENT, %S CIXAT g & & g8, BIlERIZNE 20
EOHROMIED GND,

8. FEIE ) ATIFEEDE LEZ, ~eTRED S THEGCRONLY, <7 5 T TRER
BiEPELTIOL S 2 UBELZE L 20 L 5 Th b,

BRE REL, L CCHRBOMAEICL LO(HEOALR
Chapter V. Morphological variation due to environmental

difference, especially to nutrition

= A OB &

HUBBS (1926) 2 ATZOZACIEBVEREE, & QIRER Y LD REOER, &5 i3 EEERT 2
U, &, COL) BEEIEBCEEL LS &5 BEEPRECREITI T ATEHE - L TEHDbN
BEREZIBBITENAEROD B L RERBLIS,

iz, U I FCOWTHRIF (1952) 1%, RREEJRULEAR EOROBEBIERRZL LN, MEEN
ZNOHRERTOERIEE U THAEMOREEOHEC L E2PELICL, Z2U7T, Lok SFE
RZEE 2R TRBR TR ERFROIAIC L > TELS A EBTEL E LT,

EEI, (oL TRBICIDEEERE ZoOBMLERHA C LWL, SAVHEREY R RE
WTHAHEDELDS LT, BRUIC< 7 F I8 KRFEOMAEER & OO EIEEEDOTRYE, 2RI L
BRI HERZECDONTERUI,

RBOMBBRUFE

PR U TCAISI957F 4 A7HC, FERGEEREAEICR T A I DREEANR R TER UL BENOF AR,
HAEEERSORNKE (Bx é5cem, f§ 50cm LGS 45em) 2 HICAL TERESE, —H OBHT
BHEAREICHT 220%BROMEBZ2HE L, A5 %ICELTIHELXSL TEFNENHEL, Z
L TI0F 10T &b 5 10B-SOH b H1F T, 10% s~ YIETEEL, ILIRING ERREDL D%
g 570, 10 IBOMERICEEB T CEEWEPHEAL T FICEBUIL L ORREL (5843%),
EMARBOR OISR LB LT,

Table 84. Ranges and mean value of total length(in cm)and body weight(in g)of yearing groups of
C. myriaster, natural (N) and cultured (CA and CB) groups, captured respectively in

autumn,
Catch Total length (cm) Body weight (g)
Group —
Date Iir”}%:l_: Range Mean value Range Mean value
N Oct. 11,1957 10 20.95~27.70 24.4541.14 18.2~28.8 24.4142.48
CA Oct. 10,1957 10 21.85~26.15 23.794+0.81 18.0~27.7 22.764+2.69
cB Cect. 10, 1957 10 14.30~17.80 16.2340.23 4.8~ 9.8 7.06+1.54

FIEU S OERICET ARG —E, E2B)TAWOLRAUT, 05 B12EBEr 2T
BE 2R T, EREDOREIRLRICHI2EHSE (B THobUIL, itiiL, waARwE (H) %
TERBISCIoT 218 (B) THRUNEET, FUERE FE0TE»r LROME»BAIEES (h) »W
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&, HBRUITHOBERRZEDG D & LI
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1. BHOBOER

108 11 HiT 8 CEE U T RAREOMAR 2 N, 108 108 BB K 5 HLD H1F T 20 % FE ORI,
% CA, 5% WEOENE? CB L, BOSOOBICIS 8 HEORICEEE 2k (Fesdk), ©
UTEBOZERE L O OWEeETH B, 6, SROEEICHT 5 SWEOFERIEO D ERE 258
41BITHBT T,

NEEE CA BOMTIEE, BB WEEE, WEE, WAk L OWE/s SiICErRY o h, fRECHD

e o 1 BE xﬁih“’ﬂ“@“ﬂi CA E%0>737‘.7>7§é W,

UL, ITE, HE, E%E, BUE, Wik Wiy b SEmil s CoEM /L KRB ITNLE
Y REr SR WA

Table 85. Biometric constants in the three yearing groups of C. myriaster, natural (N) and
cultured {CA and CB) groups, captured respectively in autumn. N, natural group taken from
Saga Bay on October 11, 1957 ; CA, cultured group (quantity of food, 20 %) caught
on Qctober 10, /57 3 CB, cultured group (quantity of Foéd, 5 %) caught on October
10, '57. For abbreviations of characteristics, see Fig.12.

Group N CA ! CB

ltems Mean Stax:\c‘a'rd Mean S’can‘da.rd Mean Starjda‘rd

value daviation value daviation value deviation
(ALJTL) %100 | 37.844-40.165/0.77240.116| 37.847--0.087/0.4114-0.061 38.330-0.108)0.5074-0.076
(HL/TL) x 100 | 13.895-0.053(0.249-40.037| 14.687-£0.256/1.2022-0.181| 15.200:£0.091(0.430-£0.065
(TR/TL) X 100 | 23.99440.142/0.667240.101| 23.544-0.103/0.48F40.072| 23.008+0.091(0.429-£0.064
(TH/TL) X 100 | 61.543-0.170/0.79740.120| 61.249-40.098|0.461-50.069| 10.3701+0.181{0.84840.128
(SL/TL) % 100 3.5954-0.028/0.13440.019] 3.617240.027/0.127-40.019| 3.747+40.0230.10840.016
(ED/TL) x 100 2.16540.029/0.136+0.020, 2.361-£0.016|0.07540.011| 2.66040.039(0.18640.028
(IS/TL) % 100 2.57340.024/0.1154-0.017] 3.0294:0.0220.104-0.016| 3.17324:0.036/0.169+-0.025
(PL/TL) x 100 5.45140.046/0.21840.032] 6.016-0.049(0.228--0.035| 5.9184:0.053/0.25140.037
(DLITLY % 100 | 2.692:-0.0300.14240.021| 3.458--0.10300.486-20.073| 3.242--0.066(0.311-0.047
(SD/TL) % 100 | 18.588--0.146/0.685--0.103| 18.862-+0.119(0.561+0.084| 19.8304-0.108/0.509+0.076
H/B 1.2464-0.016[0.08440.012| 1.025-40.012/0.0584:-0.008| 0.950-:0.014|0.0684-0.010
hiH 0.70340.012/0.058--0.008| 0.832-40.011|0.051+0.007| 0.81240.0120.05940.009

NE S CBROM TIIEEE, BnE, BB, B TR, vk s> EREHE ToEN BERE,
v, gk CIREERICERNED 61, MﬁTﬁLi%ﬁE &E%;O%%@SWﬁf;Nﬁmv
Fhd ks, HE WE BE BRE WEE TEE Wm%dm S COE R X M EOEF
BT d CBREEDANA S,
3%m CAB L CBROMTIZRELE, Wikd &SR E CofEll, BHEXIOWAD 4 BHICER
b b, RECTHRIZRBHES X OWHO 2 BETIXC ABSA S, {60 2 BE TEC BROSPA
%L\o LU, ILE, §E. wE, IBR, TEE, WEERSIOWEZ EOREEICIZZERIRED LIS,
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Table 86. Reliability of biometric constants within the three yearing groups of C. myriaster,
natural (N) and cultured (CA and CB) groups The results were obtained from the data
shown in Table 85. M, mean value; P&, probable error. For abbreviation of characteristics,

see Fig. 12.
Group (N) and (CA) (N) and (CB)
ltems 4 /NP&EITCAPe)2 | [My—Mea || 4 /NP&)2+CBPe)2 | | My—Mog |
(AL/TL) % 100 0.704 0.003 0.764 0.486
(HL/TL) % 100 0.876 0.792 0.420 1.305
(TR/TL) x 100 0.700 0.450 0.672 0.986
(TI/TL) % 100 0.784 0.294 0.392 1.173
(SL/TL) % 100 0.152 0.022 0.144 0.152
(EO/TL) % 100 0.132 0.196 0.192 0.495
(IS/TL) x 100 0.128 0.456 0.172 0.600
(PL/TL) % 100 0.268 C.565 0.284 0.467
(DL/TL) x 100 0.428 0.766 0.288 0.550
(SD/TL x 100 0.752 0.274 0.724 1.242
H/B 0.068 0.221 0.084 0.296
h/H 0.064 0.129 0.068 0.109

(CA) and (CB)

4y CA(PETTCBPA? || Mon—Moa |
0.552 0.483
1.540 0.513
0.548 0.536
0.823 0.879
0.140 0.130
0.168 0.299
0.168 0.144
0.288 0.098
0.488 0.216
G.676 0.968
0.072 0.075
0.052 0.020

ETAT, REBEEFEK 2B E OB THEROBY SNAWEBEE, BiE WEE, HEE uAxL
VIO 6 TEET, #1 D OFFOEEHIEwAD | E RO TOTN S BRBO A S OEERUI,

2. EREOEAESER

ERUICCABECBHOKER A D &, EAETOP S L) KHIEMBECHRLU TELL XL, iy
ERER AL 2EECITEL T2, 3510, AXMORTHRBLINELERL IS OTRED L4 -
ITCABEOHIOREIZ DT HEHTED LIS, B TIIETES 24.55-41. 14cm, #5535 23,794+
0.81em, ¥7I, R THETEN 24.41£2.48 g, BHENI22.7642.69g T, Wb OT DI RARE
DOHFBREV, UNdioT 3 HHEORERIE

N=CA>CB
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Fig. 41. Relation bztween the total length (in cm) and measurements of various parts of body
expressed in hundreadths of total length (but, snout height is h/H, and snout angle
is H/B) in the three yearing groups of C. myriaster, natural (N) and cultured

(CA and CB) groups captured in autamn. x, Natural group (N) teken from Saga
Bay on October 11, 1957; (O, cultured group (quantity of food, 20%) caught on
October 10, /57; @, cultured group (quantity of food 59%) caught on October 10,
I's7. A, anal length; B, head length; C, trunk length: D, tail length; E, snout length; F,
eye diameter; G, interorbital space; H, pectoral fin length; 1, dorsal fin length; J,
distance from tip of snout to origin of dorsal fin; K, snout angle; L, snout height.

OBIRICH 5 LA D, 0T, FIEDEEDP S 3 DORDOEEDBRITEME 2R 2 0IE (B 17 OMERD
WEHIL, CORFITHTS ABOBMICEROD L0 JEARLEE () T, IBom e e
R (=) TENEFNHLDLUT, ZEROEAK L CBERICOWTOHT S &8s7k bizs,

$9, BEEOREEEED A OB 3 BRI 2 EEDIHME—HT5 L 0, HOBEEYT
THO, BWLOCBENPRRBEEBEEUIZSOTREDENC ABOEICMETT S 0o 3 DOBICSNA,
UTFEBEC DONTHAT S,

EZNTNOBROMICISN T FEENT L, BEROMEBDERBSNOL X2t 5205 BHLNLT
VWS, BB TIINE S CBROBIKEVED SN, RURHEBHTHRELUIICBEECAR, 10K
RONELERBRUTZ S DTHED LD -TCCAB L OICIZNT NG ZED3 30D, CBEECARLOER
ERFEOBFICENC &, NBIE CAROMTREEESNSVC L EDP S, COREORITSIEE
WED IS DEEMSL, REOEND O ERSWEANA LND,
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Table 87. Difference and tendency of variation of the biometric constants within the three yearing
groups of C. myiiaster, natural (N) and cultured (CA and CB) groups, captured
respectively in autumn. The results were obtained from the data shown in Tables 85 and 86.

>, significant difference; =, insigificant; Gb, better growth; Gw, worse growth;

C, cultured; N, natural. For abbreviastons of characteristics, see Fig. 12.

ltems Azprz;int Difference Tendency

(ALITL) x 100 b - o - & Gh=Gw | C =N
1 > |

(HL/TL) % 100 B _ CA — N Gb < Gw C = N
| > |

(ED/TL) x 100 B> cA > N Gb < Gw Cc > N

CB>CA>N N

(SL/TL) % 100 b - en - L Gb < Gw C =N
\ > 1

(1S/TL) x 100 B - A 0> N Gb < Gw c >N
| > |
I > |

(DL/TL) x 100 dh = B > N Gb < Gw c >N
1 > |

hiH CA>CB>N o & s & Gb = Gw c >N
l > 1

(PL/TL) x 100 CA = ¢ > N Gb = Gw c >N
1 > |

(TR/TL) x 100 N _ CA = CB Gb = Gw C = N
1 > |

(TI/TL) x 100 N>CA>CB N = CA > b Gb > Gw C =N

1 > | «

H/B N s oA > os Ghb > Gw C =N

BETIIWINOBOM THERPRED NG, TEOLRBREONHETACBEE CAR, £RBE
ORI DINEE CARB I FCBROZNETNOBICEEEN 55, DD, REOBEFAEPRRAEINS
{75, FNFRRTE-TADEEMLICE O THBEDHVKRE L B ERBUNOEESHEL TVD X
S51HONB, WETHE, HEEIEL LS THERORIT STIBON, KRATRELIZSOEFEMRLIZE
O THRED LD - IZBROIICEFNEFNZEDR D, FIEOROB T HBAZEN KRN b h, JED L
N DI EMEIVNI L BAEAND B LA LOND,, R TIIRREE L WU T 2 RO Tle/e b 2803
ok b UTW0a, 2L CHERBOR CIIERERED bNZWWEREEREEEORMGE,, b
DT EWD, H1HATIREINOERCIERNT 2 FREL BRBE OMOEERD L BT E LY,
DI HRFICH DL HEEOMBICEETALROBEMPEL L EHTE D, DL KRR EEMET
EIRBEREEZEOGRNI L, FRECL VL OPENS DICHL TNSWEAVH A LKA bNL, W
W O ISEEE I L CORM TR BIC S O EEORBCER U EEOHEMERBH 5 C LB TE D,
DF D, REEEOIVEPBORETEFULB L VECEEYALND,
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R L EBRUTBTERITEVARSWEAV ZhENALNS, DF O RELMBOERT L 2EROMFED 5312
SXHULTVD,
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Fig. 42. Showing the localities of catch of Conger myriaster made during the course of the
present study. FU, Volcano Bay, Hokkaido; HA, Hachinoche, Aomori Pref.; MA, Matsushima
Bay: Miyagi Pref.; AT, Atsumi Bay, Aichi Pref.; Kl, Kii Channel; TO, Tosa Bay,
Kochi Pref.; Ml, Totoro, Miyazaki Pref.; HI, Hirao Bay, Yamaguchi Pref.; SE, Senzaki,
Yamaguchi Pref.
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Table 88. Tests of geographical differences in proportional measurements of various parts of bedy in
female of M. cinereus, taken from the East China Sea and SuG-nada. Number of specimens
was put in parenthesis. m, confidence limit (95 %) ; other abbreviations, see Fig. 12.

HABEEEY - ¥ HARDILRE, 4Lk

SRS B W,

East China Sea (E) Suenada (S)
leems - T M Fo Fow | F'o |Flom| E:S
Range Mean velue Range | Mean value e
OO | suto.0s | 6.3e0.1re SIS 624004 | e.320.022 | 160 | 294 | 003 | 432 | =
e 15:419.66 | 172840030 | 17.2541.003 | 19900 s an 026 | 628080 | 143 | 29k | 252 | 4 -
LR ST | seozoo | 2.800.151 353;?"? 3.75£0.0¢ | 3.75:0.132 | 1.25 | 2.9¢ | 0.29 | 4.32 | =
LT PSP L rsko.0n | 1.75:0.084 RIS Lirsao.os | nystocee | 1o | 2.9¢ | 0 52 | =
TUAL 2HRE | 2302002 | 2.0940.065 2235 | 2.9540.01 | 2.3630.066 | 1.00 | 2.9¢ | 0.92 | 452 =
HLiSL B | sazxo0e| sazwo.m | P | s040.00) 020008 | 2.00 | 2.94 | 006 | 452 | =
HL/ED 8'5213"50 9.0040.18 | 9.80£0.545 | 77 30% Jesaronn | ssemose | 232 | 200 | 2.35 | 432 =
WL/ S0P | 7280z | 7.2550.479 STy 7agkosre | 187 | 294 | o | 43| =
ML | 29 | gonro0s | szzd0.zis | SO | sosko.s | s2sk0.2| 275 | 294 | 001 | w32 | =
/DL 4‘0%75"30 £.a8:£0.09 | 4.48k0.174 | ° 7”(;;3 314 0040.05 | 4.0420.207 | 2.00 | 3.60 | 17.66 | 441 | >
H/BD 6-0%723'-75 e.s20.11 | sez0.3n | “TEY e8| cuacko.sm | 020 | 3.0 |T2.51 | 441 =
sop | %)% | osexo.ce | osswo.erz | O | needo.0n | 1.02k0.066 | 2.00 | 294 | 026 | 432 | =
/S VST | zasxoon | zasosnz | DT 50 | 2.0040.00 | 2.0041.452 | 0.40 | 2.94 | 3.23 | 432 [ =
suev | PO ) sesroa0 | sesso.sm| PSP dasedo.oe| ssakonie| 2z | 20 | 09 | 432 | =
e | BOEIIS  geo.0r | tosko.0zz | NOPI | Lovkoon | roeo.cos | oo | 2.9t | 0 432 | =
ar] BT | tmkooz | rizooes | TN |4 161£1.320] 025 | 290 | 003 | 432 | =
TRIHL P | reskooz | reako.0ss| DHTTE | esko.0r| teskoose| oo | 2ot |0 a2 | =
oy | ML sarao.0z | 170,087 LS | retoe | tazmo.ose | 200 | 294 | o7 | 432 | =
B/ LTI | 250,02 | 2zso.oer 138 |aiato.05 | 221472 | 040 | 500 | 018 | 435 | =
Table 89. Tests of geographical differences in proportional msasurements of various parts of bedy in

male of M.

was put in parenthesis. m, confidence limit (95 %) ; other abbreviations, see Fig. 12.

cinereus, taken from the East China Ssa and Sud-nada. Number of

specimens

East Chins See (E) Sug-nada (3)
Tesms *.:o Fo.m Fa |Fom| E:S
Rangs Mean value Range | Moan voluo

TL/HL 5-25“35)’-72 6.5250.01 | 6.5220.477 | SIITIA |gso0.08| 6502 s8] 0.7 | 8.0 | 0.07 | 454 | =
TL/BH 14-7‘2‘;;9-33 16.67:0.78 | 16.67:24.203 | 14 7%:5908 16.47::0.24 | 18.4720.817 | 2.77 | 3.80 | 0.06 | 4.54 =
TL/TR 35‘2;? B | s.esk0.01 | Seako.sie| STEE |e0a0.08 | 4040108 | 0.75 | 3.0 | 1041 | 454 | <
T MGV ] Lmsko.on | 1790098 VO I rzto2 | r2k0.065| 020 [ 3.e0 | nat | 454 | =
TLIAL 2-3‘235’37 2.3440.01 | 2.3420.06¢ | 2 34;;3'77 2.5120.02 | 2.514:0.065| ©.10 | 3.80 | 7.11 | 4.5¢ <
HLfSL 3-‘%33'30 3.22::0.03 | 3.22:00.223 | ¥ "&?‘65 3.9940.03 | 3.39£0.086 | 0.50 | 3.80 | 3.5 | 4.5¢ | =
AjED | 8003818 | o300z sosto.19i| SEER Gy ean0.00| 7sak0ze0| 005 | B0 | s | e | =
HL/IS 6'3%;§-7° 6.9740.22 | 6.97+1.272 6"2‘;5 0 6572008 | 6.5740.280 | 2.09 | 380 | 153 | 43¢ | =
HL/PL 3-°C<"3'§-35 3.2040.0¢ | 3.2030.31 ”%1]3-53 3.06:£0.0¢ | 3.0648.120 | 0.50 | 3.80 | o0 | 454 [ =
HL/DL 4"%}'?'33 4.20:0.04 | 4.20£0.199 3-‘3%;;")- 24 | 355240.05 | 3.5540.151 | 0.13 | 3.80 . 14.86 | 4.5¢ >
RyDD | 567080 | gsr0a0 | 6.13kio0e | P Y Isseko.2s| s.satoew | 021 | 888 | 0us | 4e0 | <
SD/HL 0";?;;-00 0.98::0.01 089 % | 1oox0.01 | 1000065 | 010 | 380 | 010 | 4ise | =
LS 235 | 2008 LEOTSS |ioexo0z| to2dose | o | 3.0 | oes | st | =
SL/EY 3553 | smkoas | eredores | ¢ Ty |eoszoot | s0ek0a | 2o | de0 linz | ase | =
ML/DE ‘-O?Z; 08 | | 07:£0.01| 1.07:£0.006 PO [ rioko.ot | ooz | oo | B0 | 221 | st | =

We VST | vrex0.0s | 1vez0.as | ! BT 100 | 18sx0.085 | 600 | .80 - =1 (=)
TRIH. LT | aroes | narxoase | DS | Leeroon | nesko.0ss | 200 | 380 | e | ase | =
£D/EV ' %—3-?.00 1.602£0.11 | 1.60::0.626 0'7%;; €1 1 1.334£0.03 | 1.83:£0.108 | 3.00 | 3.80 | 3.59 | 4.54 =

hiH LOU3E | 2askoor| zaskows | TR |20sk0.06 | 2082002 | 1oo | sEs | 08 | 4 | =
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Table 90. Tests of geographical differences in proportional measurements of various parts of body in
female of M. cinereus, taken from Sud-nada and Kumano-nada. Number of specimens was put

in parenthesis. m, confidence limit (95%) ; other addreviations, see Fig. 12.

Kumano-nada (K} Suz-nada (S)
feoms Range Mean vaiue |m= % :i:l/-—u_t Renge Mean velue [m=§ i#t Fo Fom Fro Fowm| K:5
o a
TLIHL 6B | (494006 | 6.49:£0.331 5‘7’2;?-52 6.324:0.04 | 6.3240.022| 2.80 | 3.22 | 1.54 | 4.40 =
TL/BH 14'88;§9'6[" 16.0040.40 | 16.00-41.556 14‘5%;;;8'30 16.2840.26 | 16.284:0.880 | §.74 | 322 | 0.17 | 4.49 -
TLITR 3.82=443 | 3 9740.05 | 3.97£0.176 3'5’5”14"2 3.7540.04 | 3.7520.132 | 1.00 | 3.22 | 0.51 | 4.49 =
TLTH "6%‘;’%09 1.7140.04 | 1.7120.119 "7‘):;'85 1.75+0.03 | 1.75+0.066 | 16.00 | 3.22 — - | (=
TLIAL "%7?49 2.31£0.04 | 2.310.190 Z'Z%H?S”‘ 2.3540.01 | 2.354:0.066 | 5.00 | 3.22 - — | (=
HL/SL 3-2?;‘)“1 3.5420.07 | 3.54:0.237 3'1?’5?‘72 3.404:0 06 | 3.4040.088 | 3.50 | 3.22 — - | (=)
HL/ED 84471006 | 5.0320.02 | 8.93:+0.526 7'5%33'63 8.5440.11; 8.5440.374 | 1.16 | 3.22 | 1.97 | 4.49 =
HL/1S 6805798 | 71ak0.08 | 7140474 5'773’65 7.4840.09 | 7.48+1.374 | 520 | 3.2 — — 1 =)
HL/PL 2822833 | 3o3+0.01| 3.03k0.403 | PO 1smsz003 ) 38x0132| 7m0 | 52 — — | (=
HL/DL 2*1?‘;?3“ 2.174£0.01 | 2.1740.089 3'7‘2’;‘)"‘31 £.04400.05 | 4.0440.207 | 2.50 | s.87 |43.47 | 467 | <
HL/DD 3'7%’;‘;'59 3.9940.07 | 3.994-0.2¢8 4'7‘??{)3'93 £.4650.18 | 6.46E1.334 | 5.26 3.87 — — (=)
SD/HL 0:8070-% | o.s0k0.01 | 0.90k0.085 | O 1P toeko01 | ro2d0.056 | 030 | B2z | 616 | 249 | <
sL/iS D724 1 sido.or | 18120286 1-9?;?50 2.0040.01 | 2.00%1.452 | 0.20 | 3.22 | 0.21 | 4.49 =
SL/EV 2.82>3.98 | 5 954001 3.2340.367 2‘9?H§'2° 3.5440.06 | 3.54£0.242 | 1.31 | 3.22 | 2.74 | 4.49 =
MLIDE 10114 o001 | 1.1040.026 "05}”;"14 1.09:0.01 | 1.09£0.007 | 2.50 | 3.22 | 0.17 | 4.49 =
H/B 1-3%‘;)"5’ 1.56:£0.05 | 1.562:0.152 "555;-82 1.61£0.01 | 1.61£1.320| 0.75 | 3.2 | 0.06 | 4.49 =
TRIHL "4‘?;;-73 1.6140.02 | 1.6140.080 | LT 320,00 | 1.6320.068 | 1.00 | 322 | 017 | 4.9 =
ED/EV "0%73‘53 1.3140.03 | . 1.310.128 "3(()’1”1§'65 1.4240.02 | 1.424+0.066 | 2.00 | 3.22 | 5.18 | 4.49 | <
hiH 2-0?‘;5-46 2.1740.03 | 2.1740.152 1-"?;?-38 2.1240.05 | 2.12£1.472 | 0.60 | 3.22 | 0.26 | 4.49 =

Table 91. Tests of geographical differences in proportional measurements of various parts of body in
male of M. cinereus, taken from Sud-nada and Kumano-nada. Number of specimens was put

in perenthesis. m, confidence limit (95 %) ; T, rejective limit (95%) ; other abbreviations,

see Fig. 12.
Sud-nada (S)
ltems . T | Kumanonada (K) | K:S
Range Mean value |m= X+ _n_t T=%+tu N F
TL/HL 5-9@3-‘“ 6.59040.08 | 6.5940.258 | 6.5940.984 6.56 =
TL/BH 14'7?(’;;9'08 16.4740.24 | 16.4740.817 | 16.474:3.153 20.66 <
TL/TR 3'7%;‘)*-46 4.0440.03 | 4.0440.108 | 4.04--0.447 411 =
TL/TH 1"%;3‘09 1.7240.02 | 1.7240.065 | 1.7240.224 1.66 =
TL/AL 2-34&377 2.5140.02 | 2.5140.065 | 2.5140.224 2.52 =
HL/SL 3‘16(’11?-65 3.394:0.03 | 3.39-£0.086 | 3.39-£0.313 3.56 =
HL/ED 6'*3?;;5)"50 7.524:0.09 | 7.5240.280 | 7.52-1.051 8.68 <
HL/1S 6'“&?40 6.57--0.08 | 6.5740.280 | 6.57-51.051 7.21 =
HL/PL 2-7%;3'53 3.0640.04 | 3.06£0.129 | 3.06::0.537 3.27 =
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HL/DL 3-0?1“:)"24 3.56::0.05 | 3.554-0.151 | 3.56--0.626 2.36 >

HL/DD 33%;&?'17 5.5640.23 | 5.5640.839 | 5.56--3.246 4.48 =

SD/HL 0'8%1”3'12 1.00-0.01 1.004-0.065 1.004:0.224 0.95 =

SL/IS 1'6%12?'15 1.924+0.02 1.924:0.258 1.92-£0.985 2.03 =

SL/EV 2'7%;33"6 3.04£0.04 | 3.04:£0.129 | 3.04--0.493 3.41 =

ML/DE I'Of(’:d‘“‘ 1.1040.01 | 1.10£0.022 | 1.16-40.067 1.11 =
H/B 1-5?’12;'75 1.6340.01 | 1.53-4-0.065 | 1.5340.224 1.73 =

TR/HL PAZ~1.80 1 | 644:0.01 | 1.64-4-0.065 | 1.6440.224 1.60 =

(14)

ED/EV 0'7%;3'61 1.3340.03 | 1.33--0.108 | 1.33-£0.448 1.40 =
H/h 1'75(’75'26 2.030.04 | 2.03:£0.129 | 2.03--0.493 2.05 =
Table 92. Tests of geographical differences in proportional measurements of various parts of body

in female of M. cinereus, taken from the East China Ssa and Kumano-nada. Number of

specimens was put in parenthesis. m, confidence limit (95 %) 5 for other abbreviations, see

Fig. 12.

East China Sea (E) Kumeno-nada (K)
Items =4 B
Renge Mean value |m=fdt—t|  Range | Meon value |m= vi/ie Foo | Fom | o | Fow] E:K
bl n

TLIHL 6-02;;;/-04 6.24£0.05 | 6.3430.17¢ | S22 N6 so0.06] sa9k0.331 | 057 | 403 | out0 | 445 =
TL/BH 15‘15;;;9-66 17.254:0.30 | 17.2541.003 "4"8?;;9'64 16.00£0.40 | 16.001.5% | t.22 | 4.08 | 2.57 | a.a5 -
TL/TR 0'5%‘1.‘;’ 2 | 3.8040.04 | 3.80+0.131 3'3%‘;4"4‘3 3.974£0.05 ' 3.5740.175 | 0.80 | 4.03 | 0.27 | 4.45 =
W 165185 |y 7520.00 | 1.7540.084 "6%;5'09 1.71£0.04 | 1.7140.119 | 10.00 |- .03 — | 145 =
TL/AL Z-ngf'“‘ 2.394:0.02 | 2.39:-0.065 19}’7‘2‘4‘9 2.31-0.04 | 2.3140.190 | 5.00 | .03 — | 4.5 .
H/SL 3-2}1“3-93 3.4220.04 | 3.42:£0.131 3‘25(’7‘)"“ 3.54+0.07 | 35440237 | 1.75 | 4.08 | 0.08 | 4.45 =
HL/ED 8-5%“2“50 9.0040.18 | 9.00-£0.545 8-“%"7‘;0-06 8.934:0.02 | 8.93:40.53 | 2.00 | 4.03 | 0.04 | 4.45 =
HL/IS "‘O%;‘ZS-W 7.2540.12 | 7.250.479 6-8?7;‘93 7.1440.08 | 7.14:40.474 | 0.28 | 4.03 | 0.12 | 4.45 =
HL/PL 2'3%;5‘;’"3 3.2240 08 | 3.2240.218 2-8%’;“;"33 3.03+0.04 | 3.03+0.403 | 0.27 | 4.03 | 1.79 | 4.5 =
HL/DL 4'0‘21“:,5)3'80 4.48:£0 09 | 480174 | 215723 g 001 | 207400089 | 0,125 | 408 f137.90 | 4.5 >
HL/DD 6'0?1;)7-75 6.82:£0 11 | 6.82:£0.371 3'7?‘)‘“59 5.994:0.07 | 3.9940.2¢8 | 2.65 | 4.03 |140.99 | 4.45 | >
shL 0612t | g.09:00.02 | 0.9940.572 0‘3‘2?)’495 C.90:£0.01 | 0.90:£0.045 | 0.15 i 4.03 | 2.5 | 4.45 =
LIS PES2Y ) 154003 | 2.1310.872 1’7‘%7?42 1.8140.01 | 1.8140.286 | 5.00 | 4.03 - | 4.5 =
SL/EV °'2€<’1“2§'°9 3.6340.10 | 3.6340.37 2-8%‘7“3'98 3.23+0.01 | 3.2340.2¢6 | 0.50 | 4.03 | 2.52 | 4.4 =
ML/DE "0‘&’;)‘“3 1.09x0.01 | 109002z | *09737 | 4201006 | 4.29%0.179 [ 10.00 | 4.08 — | 445 =
H/B 1'551“2"9‘ 1.71:0.02 | 1.7140.065 1'3”2”7‘;‘81 1.56:20.05 | 1.564-0.152 | 3.00 | 2.03 | 5.8 | 4.45 >
TR/HL 1'47;‘2§'8° 1.63:£0.02 | t.630.085 | 'TLT 161 r0.02 | 1.etk0.089 ] 1.00 | 408 | 018 | .45 =
sorev | TIPSO b rwrao0z | 1aro.0m 1O | isiko.0s | 1e10.025 | 100 | 403 | 0.9 | 4as | =
h/H “8?55'29 2.1540.02 | 2.1540.087 Z'OC(";?% 2.17+0.03 | 2.1740.152 | 1.50 | 4.03 | 074 | 4.45
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Table 93. Tests of geographical differences in proportional measurements of various parts of bedy in

male of M. cinereus, taken from the East China Sea and Kumano-nada. m, cenfidence limit
(95 %) 3 T, rejective limit (95 %) 3 for other abbreviations, see Fig. 12.

East China Sea (E)
ltems ——— | Kumano-nada (K) | E: K
Range Mean value |m= X 4 u_t T=%4u N1
NF
0
TL/HL 6‘2%“3?:72 6.5220.01 | 6.52-4-0.477 | 6.52-21.290 6.56 =
T |4 7(2”3“;9 33| 16.674:0.78 | 16.6744.293 | 16.67-=11.656 20.66 =
TL/TR 3 5%’;§'83 3.62:400.01 | 3.62440.318 | 3.627-0.843 4.11 =
/M 1 7%”3’;-81 1.7940.01 | 1.7940.095 | 1.79:0.248 166 =
TL/AL Z-S%j;§ 37 | 2.3440.01 | 2.344-0.064 | 2.3440.149 2.52 <
HL/SL 3'1%?;’ 30 | 3024003 | 3.920-0.223 | 3.22:£0.49 3.56 =
HL/ED 8'“@? 13 | 5.0340.02 | 8.0340.191 | 8.03:0.49 8.68 <
HL/IS 63%;; 0| 974022 | 6.9741.272 | 6.97£3.422 7.21 =
HL/PL s O%“B'f 35 | 3.2040.04 | 3.2040.318 | 3.20-£0.843 3.27 =
HL/DL 4'*2?)*'33 4.2040.04 | 4.2040.191 | 4.2040.49% 2.36 >
HL/DD 56?33’ 80 | 6.1340.20 | 6.134-1.208 | 6.1343.274 4.48 =
SD/HL 0'9%“3’;'00 0.98:40.01 | 0.9840.064 | 0.98:+0.149 0.95 =
SL/IS 20%;? 37 | 2.1340.05 | 2.134-0.318 | 2.134:0.843 2.03 =
SL/EV 3 5%j;§ 26 | 3744013 | 3.74+0.763 | 3.7442.083 3.41 =
ML/ DE 1‘®?§§'08 1.0740.01 | 1.072:0.006 | 1.07:20.049 £.09 =
H/B 1'6%;?07 1.7640.05 | 1.76--0.445 | 1.76:-1.190 1.73 =
TR/HL 1'6%A3’§'92 L 7740.05 | 1.7740.254 | 1.77:20.694 1.60 =
ED/EV 1'3%“3’?00 1.60--0.11 | 1.60-£0.636 | 1.60--1.736 1.40 =
h/H 1'9%3‘%'40 5.1540.07 | 2.1540.413  2.15:£1.091 2.05 =
Table 94. Recognized significant difference in test of geographical differences in proportional measure-
ments of various parts of body in M. cinereus, between any two of three different
localities. E, East China Sea; K, Kumano-nade; S, Suoc-nada.
Sex Female Male
Locality | . k:s | e:k | E:s | k:s | E:K
ltems S o . - . BT =
Doral fin ray length  (HL/DL) > < > > < >
Head length (SDJHL) < >
Vertical eye diameter (ED/EV) <
Dorsal fin depth (HL/DD) >
Angle of snout (H/B) >
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Trunk length (TL/TR) | L
Anal length (TL/AL) < <
Body heigth (TL/BH) >
Eye diametar (HL/ED) >
Table 95. Showing the confidence limit (95 %) of mean value in proportional measurements of such
part as indicated recognizable differerence in three localities. E, East China Sea; Kumano-nada:
S, Suo-nada.
Sex Female Male
Locality
N s K E s K
Dorsal fin ray length (HL/DL) |4.484-0.174|4.044-0.207|2. 1740.089) 6.134-1.208| 5.56+0.839| 2.36
Head length (SD/HL) 0.9940.872]1.02-£0.066]0.904+0.045
Vertical eye diameter (ED/EV) 1.3740.087]1.42--0.066[1.31-4-0.125
Dorsal fin depth (HL/DD) 6.8240.37116.46--1.334]3.994-0.268
Angle of snout (H/B) |1.7140.065/1.614-1.320]1.564+0.152
Trunk length (TL/TR) 3.63-£0.318| 4.04:-0.108] 4.11
Anal length (TL/AL) 2.34+0.064 2.514+0.065| 2.52
Body height (TL/BH) 16.6714.293|16.474-0.81720.66
Eye diameter (HL/ED) 8.0340.191] 7.524-0.280| 8.68

Table 96. Showing the difference in order in each proportional measurement that shows either

recognizable or significant difference in three localities. The results were derived from the

data shown in Table 94 and Table 100. E, East China Sea: K, Kumano-nada; S, Sut-nada.

\
ltoms \‘\\ Sex Female Male
\
| > |’ 1 - |
Dorsal fin ray length (HL/DL) c > 5 ~ K c ~ 5 >~ K
>
Head length (SD/HL) S[ = E > il(
1 > |
Vertical eye diameter (ED/EV) C - s _ K
| > |
Dorsal fin depth (HL/DD) C — S — K
| > !
Angle of snout (H/B) £ - IS = K
| > |
Trunk length (TL/TR) K = IS > £
| > |
Anal length (TL/AL) K = s > E
| > I
Body height (TL/BH) K = E = S
| > |
Eye diameter (HL/ED) K > E = S
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Table 97. Comparisons of meristic characters between specimens of M. cinereus obtained from

Sud-nada and the East China Sea. Number of specimens was put in parenthesis. M., mean

value; P&, probable error.

Suc-nada (5) East China Sea (E)
| Ms—Mg
ltems moe |71 | e | o Ms —Mgy PET T PER? |~ o s | SiE
Vertebrae 14?g;§581386?23714%25§511?56??92 1.20 0.305 3.933 =
2 e ‘
v:webfae P st %y Foross| 056 0.278 2.010 =
A d°”””femebrae 6?}6§9 ?Ed?ggs 6%}6§8 ?E@?goq 2.10 0.230 9.098 >
Lateral line pores 14?§§;S4I§§6%?9314%;5;501§gé%801 0.92 0.278 3.301 =
i o 4%g;§7 Eooas 4%;5§5 o7 0% 0.521 0-863 -
Pectoral fin rays 16()'5;§7 17 1?16%7 1:\?(5)%?04 =
o i e AL ORI o | o | sen |
Anal fin rays 22££é§282356é}4419?;6§252§§i?878 11.10 1.983 5.754 >

— 120 —



HAEER Y - ¥ HREOIRE, i X 8 5 98 327

Table 98. Comparison of meristic characters between specimens of M. cinereus obtained from
Sud-nada and Kumano-nada. Number of specimsns examined is in parenthesis. M., mean value;

P&, probable error.

! Suoc-nada (S) Kumano-nada (K) Mg My

Mg —Mg VPEs+PER)?| T | SK

ltams

Range Mean Range Mean VPEg)2 +(Pe )2
value value
Vertobras 145~ 158{150.900 |148~150{149.000 | | 400 0335 5 671 >

Versebrao b (57) | £0.237] (9) | -+0.236
ertebras before | 41~46 43.560 | 41~42 |41.911 12.491

podomiy V| (8D £0.112 (9) | L0.085 1.550 0.124 : >

omina 68~69 [68.300 | 67~68 l67.112 0

vertebrae | (10) | +0.098 (9) | 0.100] *-180 0-140 8.500 >

146~ 154(148. 180 |146~ 148|147 .000

L ' . 3.8 =
Late’a: :‘”e Pores | (3e) | +0.193] (8) | Lo.236 1180 0.305 3.808
ateral line pores | 40~47 42.980 | 42~46 [43.330 =
before vent (57) +0.47¢6] (9) +0.351 0.353 0.592 0.596
Pectoral fin rays 16(;;;)17 (165 =
. 291~302(297.750 |295~3Q0[297 . 500 —
. 407 =
Dorsal fin rays (38) 30.161) (8) 30504 0.250 0.615 0.40
Anal fin rays 22552822&610 195~215207.500 | 1o 110 17.861 8.290 >

+0.144] (8) +7.50

Table 99. Comparison of meristic characters between specimens of M. cinereus obtained From
the East China Sea and Kumano-nada. Number of specimens examined is in parenthesis.

M., mean value; P&, probable error.

East China Sea (E)| Kumano-nada (K)
PEal T e | — B |y
w— M )2 & x)2 P SEY M :
leems R Mean Range Mean M =My Per)+ (Pe ) v/ Peg)2 4 (Pe)? |
ange value ng value
Vertebrae 14%;6)151 13367?82 14?g§50 14;3{30236 0.700 0.304 2.301 =
Vertebrae before | 41~45 l43.000 | 41~42 |41.900 <
vent | (11) | £0.255 (9) | +0.055 1-0%0 0.261 4213 -
Abdominal 65~68 66.200 67~68 167.110 o -
vertsbrae | (10) | 40.200] (9) | 40.100 ©-910 0.232 3.938
Lateral line pores 148~150/149. 100 |146~148|147 '009 2.102 0.310 6.841 >
(10) 4+0.201] (8) | +0.226
Lateral line pores | 41~45 |42.530 | 42~46 [43.330 —
before vent | (15) | +0.213 (9) | +0.351] ©-800 0.411 1.9%
Pectoral fin rays le~17 [16.400 15 =
(10) | +0.104 (&)
. 230~300|292.820 295~300297 .500 o
Dorsal fin rays (11) £0.705 (8) 16 594 4.680 0.921 5.080 <
. 195~225[212.500 |195~215{207.500 5 —
Anal Fin rays (10 +1.978] (8) 47500 5.000 2.000 2.500
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Table 100. Recognized significant difference in test of average value of meristic characters of M.
cinereus between any two of three different localities. E, East China Sea; K, Kumano-

nada; S, Suc-nada.

\

Locality
Item\

Vertebrae

Vertebare before vent
Abdominal vertebrae
Lateral line pores
Dorsal fin rays

Anal fin rays

>
>

VvV

>

\/
v

VAN

Table 101. Showing the mean value of vertebrae and other meristic characters of M. cinereus in such
parts as indicated recognizable difference in three localities. E, East China Sea; K,
Kumano-nada; S, Suo-nada.

e B s ‘
Vertebrae 149.7 40.19 150.904-0.24 149.3040.24
Vertebrae before vent 43.0040.26 43.5640.11 41.9140.06
Abdominal vertebrae 66.2040.21 68.3040.00 67.114-0.10
Lateral line pores 149.1040.20 148.184+0.19 147.00:£0.24
Dorsal fin rays 292.824:0.71 297.75+0.16 297.50+0.59
Anal fin rays 212.50:1.98 223.6140.14 207.5047.50

Table 102. Showing the difference in apparent order in each meristic character of M. cinereus
that shows either significant difference or insignificant one in three localities. E, East
China Sea; Kumano-nada; S, Sud-nada.

ltems

Apparent order

Vertebrae

Vertebrae before vent

Abdominal vertebrae

Lateral line pores

Dorsal fin rays

Anal fin rays

i < l
K = E S
1 < l
K i E s
\ < l
E - K s
t < 1
K = S E
1 < l
E = K S
1 < i
K = E S
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Table 103. Proportional measuremsnts of various parts of body in female of C. myriaster. The

spaecimans were obtained from Volcano Bay. Number of specimens was put in parenthesis.

For abbreviations, see Fig. 12.

ltems Range Mean value Standard daviation Coemdenf,;iition
TL/HL 73%;;-71 7.54--0.07 0.1840.05 2.39:-0.66
TL/TR 3~6§?;§-2O 3.9440.10 0.2740.07 6.85--1.89
TL/TI 13?;;63 1.53-£0.06 0.1540.04 9.21-£2.53
TL/AL 2>4%;;§-67 2.594+0.04 0.09-£0.02 3.4740.9
HL/SL 3~7%?;§-41 4.0740.13 0.3440.09 8.35-£2.30
HL/ED 6'6?j;§~63 7.504-0.39 1.0140.28 104.13-£28.67
HL/IS 4-”‘%3?-22 4.8540.20 0.524-0.14 8.4542.32
HL/PL 2~3%?;§~93 2.84-20.14 0.36--0.10 4.2311.16
HL/DL 3~0§?;§~37 3.2240.01 0.0240.01 4.66--1.28
SD/HL L3%Eg-42 1.40-:0.01 0.0240.01 1.434:0.39
SL/S 1~0%?;§-40 1.2040.08 0.20--0.06 16.67-E4 .59
H/B O-7z7;§~09 0.93-£0.06 0.164-0.04 17.20-£4.13
TR/HL 1-7??;§~10 1.92--0.07 0.18-:0.05 93.75:£25.81
h/H 14?;§79 1.614:0.08 0.16-20.04 9.38+ 2.58
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Table 104. Proportional measurements of various parts of bedy in female of C. myriaster. The
specimens were obtained from the waters of Hachinohe. Number of specimens was put in

parenthesis. For abbreviations, see Fig. 12.

ltems | Range Mean value Standard deviation CoeFFicenl:vaoriFation
TL/HL 6'5%’1?)3'78 7.8240.07 0.46--0.05 5.87-0.66
TL/TR 3'5%1:;;"15 3.92-£0.02 0.154-0.02 3.804-0.43
TL/TI 15?;;;'75 1.63-£0.06 0.04-£0.01 2.45:-0.28
TL/AL 2-5&;?'70 2.614-0.01 0.04-:0.01 1.534:0.17
hL/SL 3‘1%;3‘)"47 4.184-0.05 0.3340.04 7.99-£0.90
HL/ED 6'4?’1;‘)9-09 7.9140.12 0.7540.08 9.48+£1.07
HL/IS 3'8‘2‘1‘5’13 4.6240.05 0.324-0.04 6.93:0.78
HL/PL 2-5%;5’-14 2.7440.03 0.2140.02 7.55-0.85
HL/DL 2'9??&3'70 3.324-0.03 0.1740.02 5.00-£0.06
SD/HL 1'3‘2’1;;'57 1.4140.003 0.024-0.002 1.4140.16
SL/IS 0'9‘@;'23 1.0940.01 0.084:0.01 7.7140.87
H/B 0'5(2’1‘83"% 0.76-£0.02 0.11-40.01 15.00-1.69
TR/HL 1-5?’;5'50 2.00-0.003 0.19-:0.002 9.50-1.07
h/H 1'1?’13'80 1.4340.03 0.17-+0.02 11.7541.32

Table 105. Proportional measurements of various parts of body in female of C. myriaster. The
specimens were obtained from Matsushima Bay. Number of specimens examined is in

parenthesis. For abbreviations, see Fig. 12.

ltems Range Mean value Standard deviation | Coefricient of
variation

TL/HL 6'6%;5?'64 6.96-£0.03 0.3040.03 4.3140.36
TL/TR 3'72(55"40 4.114:0.02 0.16-0.01 3.89-4:0.33
LT 1'5?;3'72 1.64-£0.01 0.07-£0.01 4.2740.36
TL/AL 2'3?;5’81 2.584-0.01 0.0740.01 4.2740.36
HL/SL 3'6%53‘)“56 4.064-0.02 0.214+0.02 5.1740.44
HL/ED 5~3%3“é§'28 7.00-4-0.09 0.7740.06 10.9740.92
HL/IS 4'6&?'79 5.484-0.06 0.5440.05 9.89::0.83
HL/PL 2'36‘5"13 2.724-0.02 0.1940.02 6.91--0.58
HL/DL 29&?'37 3.14--0.01 0.12-£0.01 3.76-£0.32
SD/HL ' Laele 1.3240.01 0.06--0.01 4.55+0.38
SL/IS 1'1?55)1'74 1.36-4:0.02 0.14--0.01 10.1540.86
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0.85~1.15
(33)

1.71~2.42
(33)

1.40~2.09
(33)

1.00:£0.C1

i 1.954-0.03
! 1.6640.02
|

0.08:4-0.01

0.1740.01

1 0.26-0.02 1
I |
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7.7040.65
3.744-0.32

10.244+0.86

Table 106. Proportional measurements of various parts of body in C. myriaster. The specimens were

obtained from Atsumi Bay. Number of specimens examined is in parenthesis. For abbreviations,

see Fig. 12.

Sex Female Male
 ltems Range Mean value | Stonderd | Ceefficient of 1) oo cpecimen
TL/HL 6'4?;§'59 7.16-4-0.08 0.3740.06 5.10-£0.81 6.69
TL/TR 3*7‘?”;?20 4.0440.04 0.16+0.03 3.96+0.63 4.09

TL/TI “’%;')1 7 1.644:0.01 0.04-:0.01 2.4440.39 1.65
TL/AL 23?’;?-“ 2.58+0.01 0.03-4-0.01 1.1640.18 2.54
HL/SL 35?’;‘)1-20 3.9240.06 0.20-£0.05 5.10-£0.81 3.16
HL/ED 6"%;5)3'73 7.374-0.18 0.82::0.13 11.1341.77 7.43
HL/IS 3-423;38 5.424-0.28 1.24-£0.20 22.51:£3.58 4.33
HL/PL 23?;?” 2.59-40.03 0.1240.02 4.63:-0.74 2.60
HL/DL 29%;%”-54 3.204:0.04 0.16:£0.03 5.62:4:0.78 3.25
SD/HL 122‘;;-‘“’ 1.3740.02 0.074-0.01 5.1140.81 1.27
SL/1S "1{;;-85 1.414-0.05 0.24-0.04 17.0242.71 1.04

H/B 0.9%;;.07 0.9840.01 0.06-£0.01 5.614:0.77 1.14
TR/HL 1"%;)1-% 1.8440.06 0.254-0.04 13.5942. 16 1.63

h/H 12%;;” 1.50-£0.04 0.17:4£0.03 11.3341.81 1.50

Table 107. Proportional measurements of various parts of body in female of C. myriaster.

specimens were obtained from Kii Channel. Number of specimens examined is in parenthesis.

abbreviations, see Fig.

The
For

ltems Range Mean value Standard deviation CoeFFiC"en\tIaZi}tion
TL/HL 63%5?” 6.654-0.06 0.28-0.04 4.2140.64
TL/TR 3~8?15§f‘32 4.094-0.03 0.1540.03 3.6240.55
TL/TH 1*6%’1‘6;69 1.66--0.01 0.02--0.003 4.824:0.73
TL/AL 2'4%1‘(’5'61 2.52:£0.01 0.05-0.01 1.824-0.27
HL/SL 3'7%123-“ 3.95::0.03 0.1440.02 3.5440.53
HL/ED 69%’153‘-55 7.55-40.10 0.4740.07 6.21-4-0.94
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HL/IS 4-8%70;60 5.2740.17 0.8240.12 15.5642.34
HL/PL 2'3?70:;-04 2.64-:0.05 0.234:0.04 8.7141.31
HL/DL 2-5‘%?33 3.14--0.21 0.98-£0.15 31.21-:4.71
SD/HL S 1.304:C.01 0.054£0.01 |  3.51+0.53
SL/IS 1-166)1-32 1.2640.01 0.05::0.01 3.96-0.63
H/B 0'825())'97 0.9240.01 0.03::0.0C4 3.2640.49
TR/HL 1‘5@0;'78 1.6740.01 0.0540.01 3.17:40.47
h/H 1'0?’15)1'23 1.1240.01 0.054:0.01 4.46+0.67

Table 108. Proportional measurements of various parts of body in female of C. myriaster. The
specimens were obtained from Tosa Bay. Number of specimens examined is in parenthesis.
For abbreviations, see Fig. 12.

ltems Range Mean value Standard deviation | Coefficient of
TL/HL 6'8é7§'45 7.0940.07 0.26-50.05 3.8140.69
TL/TR 3'8‘?;3"09 3.98-4-0.02 0.08-:0.01 2.0140.36
TL/TI 1'6%’7“;'70 1.6540.01 0.034-0.01 1.8140.33
TL/AL 2'5%;%59 2.55+0.01 0.0340.01 1.18-£0.21
HL/SL 3~86(’7§‘-14 3.96-4-0.03 0.134-0.02 3.28-£0.59
HL/ED 6'6Z;§~92 7.68-40.19 0.7440.13 9.63k1.74
HL/IS 40?;?95 5.424-0.16 0.6240.11 11.442.06
HL/PL 2'5%’7”§'18 2.86+0.06 0.25-:0.05 8.7141.57
HL/DL 2’8%;§"05 3.004-0.03 0.1140.02 3.6740.66
SD/HL 1'327;43 1.3640.01 0.0540.01 3.6840.66
SL/IS 1'2?;;'58 1.4140.03 0.1140.02 7.80-1.41
H/B 0'8%?;13 0.9840.02 0.084:0.02 0.8240.15
TR/HL 16?7)1'90 1.7840.02 0.09£0.02 5.06-20.91
h/H 1~6%;§~80 1.70-:0.02 0.074:0.01 4.11:£0.74

Table 109. Proportional measurements of various parts of body in C. myriaster. The specimens
were obtained from off Miyazaki Pref. Number of specimens was put in parenthesis.
For abbreviations, see Fig. 12.

Sex ‘ Female Male
ltems ! Range Mean value Standzrec\}/ia’cion Coe”\izirei::igﬁ One specimen
I
l -
T 6-324;46 6.8340. 16 0.1640.11 6.7241.60 7.72
TL/TR ‘ 40%:‘)"22 4.1140.04 0.114:0.03 2.5640.61 4.00
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62~1.66

TL/TI ) 1.6440.01 0.024-0.004 1.0440.25 1.6t
TL/AL 25%:?-“ 2.554-0.02 0.05::0.01 1.76--0.42 2.63
HL/SL 4'0%:‘;‘60 4.2840.08 0.24:-0.06 5.494-1.31 4.13
HL/ED 6-%:?“ 6.9940.10 0.3140.07 4.394-1.05 6.15
HL/IS 4"%1?'66 5.18:50.14 0.42-40.10 8.14-51.94 5.02
HL/PL 2-6%23“3 2.82:-0.08 0.244-0.06 8.514-2.03 2.66
HL/DL 2-9%:“;"53 3.20-£0.09 0.26--0.06 8.164-1.94 3.37
SD/HL 1'3%3'40 1.374:0.004 | 0.014-0.002 0.7340.17 1.40
SL/IS 1'02’5'3”‘ 1214005 0.140.03 10.834-2.58 121
H/B O’Qé'ﬁ‘zl 1.08-£0.04 0.1340.03 11.6742.78 1.17
TR/HL 1'5}’5'87 1.67--0.05 0.15--0.04 8.92:£2.13 1.93
h/H 1'2%:;"57 1.40--0.04 0.134:0.03 9.29+2.22 1.20

Table 110. Proportional measurements of various parts of body in female of C. myriaster. The
specimens were obtained from off Senzaki (Yamaguchi Pref.). Number of specimens

examined is in parenthesis. For abbreviations, see Fig. 12.

ltems Range Mean value Standard deviation | Coefficient of
TL/HL 60‘?5?'40 6.94-20.09 0.4440.07 6.2840.95
TL/TR 3"?5?‘-‘“ 3.96--0.05 0.23+0.04 5.824-0.88
LTI 1'6:("’16;'89 1.69--0.01 0.074-0.01 4.144-0.93
TL/AL 23‘?[{3‘58 2.51+0.01 0.060.01 2.39:41.16
HL/SL 3'5?;5“45 3.9240.06 0.2740.04 6.791.02
HL/ED 6'82;);0‘25 8.4240.21 0.9740.02 11.4641.75
HL/IS 3'7‘?5?93 4.8240.12 0.570.09 11.82-£2.64
HL/PL 2"*%;3-20 2.804-0.05 0.22--0.03 7.7541.17
HL/DL 2“@332"‘ 3.07-£0.03 0.15:-0.02 4.82:£0.72
SD/HL 1-25(5;6§~58 1.394-0.02 0.08--0.01 5.97-£0.90
SL/IS 1~OC(’E)§-48 1.234-0.04 0.17-40.03 9.55-1.44
H/B 0'8‘(‘;};'00 0.9140.02 0.084:0.01 9.12--1.38
TR/HL H A 1.77:£0.04 0.1740.03 9.60+1.44
h/H 1'3?5)1'80 1.56-20.03 0.13-:0.02 8.0841.22
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Table 111. Proportional measurements of various parts of body in C. myriaster. The specimens
were obtainad from Hirao Bay, Yamaguchi Pref. Number of specimens examined is in

parenthesis. For abbreviations, see Fig. 12.

Sex Male Female
e | e |1 St |G e St |
‘ variation variation

TLHL (06720776 .98:.0.07/0.46:1:0.05] 6.59-0.07 67 21+6%7.05::0.040.50::0.02) 4.26:£0.43
TLITR 3'8%55"424410:k0.070.46i0.05 16.2241.14 3'3%;5‘)"804,04io.o4o.28io.03 6.95:40.70
LT |45 1 614:0.060.04-0.004) 2.48:0.25 |1 7720771 64:0.01/0.04-0.004 2.56:£0.26
TL/AL 125773702 620, 06i0.05:00.01) 1.91£0.19 [P %752 56:0.01/0.09:£0.01) 3.41:£0.34
HL/SL 170725 %%l 19:00.0410. 29:£0.08) 6.922:0.70 [° 773714 9320, 06[0.44£0.05(10.40: 1.05
HL/ED [*007 176 854:0.07)0 48-20.08] 7.010.71 787}z 18-£0.130.890.09)12 401,25
HLJIS #+27778-9%15 000, 06[0.42:+0.04] 8.40:£0.85 4y %05.36::0.130.89::0.09/16.60 1 .67
HLIPL 2:20773-852 60400.020.66:-0.02) 6.15:40.63 24778835 734.0.040.294:0.08110.601.05
HL/DL [3-0078-7003.59:40.040.26:10.08| 7.67:46.78 [2*50725-59(3.34::C.06/0.042:0.004/11.98:41.20
SD/HL |1-26723 91 36:0.100.08-:0.01) 5.88::0.60 H ey 1 -33:0.010.044:0.004) 3.00:£0.30
sLiis |08 28l1.2040. 100.02::0.01(10.0041.02 077240 28:1-0.040.2840.07[21.8852.20
TRIHL 1507280001 78:4:0.0200. 14:£0.01) 7.86:-0.80 L4003 161.77::0.020. 164:0.02) 9. 10:k6. 14
HiB 08053 01070, 120.084-0.08) 7.47:0.76 087510301 063:0.01/0.114:0.01]10.881.06
hiH (08123 0.96::0. 140. 1040, 10]10.404:1.06 08775} *°l0-98:£0.040.08-+0.003) 3.23::0.33

Table 112. Raliability of geographical differences in proportional measurements of various parts of
body in C. myriaster. The specimens were obtained from seven different localities in the
Pacific coast of Japan. Abbreviations for localities see Fig. 42.

N FU:HA | HA-MA | MA:AT | AT:KI | KI:TO | TO:M
TLHL 2.86 10.92 2.00 5.10 4.28 1.48
TL/TR 0.20 6.78 1.56 1.00 3.06 2.89
TL/TH 1718 0.53 0 0.16 0.9t 0.17
TL/AL 0.65 2.50 0 0.73 2.31 0.46
HL/SL 0.79 5.71 2.22 0.44 0.25 11.85
HL/ED 0.96 6.07 1.84 0.87 0.61 3.21
HL/1S 1.37 11.03 0.21 0.45 0.64 1.12
HL/PL 1.72 0.28 3.89 0.91 2.82 0.40
HL/DL 1.49 5.63 1.46 0.28 0.2t 2.11
SD/HL 1.43 1.19 2.43 3.18 4.29 0.91
SL/IS 1.36 12.27 0.93 3.00 4.69 3.45
H/B 2.70 1.09 1.58 5.00 6.44 2.43
TR/HL 1.14 0.91 2.19 2.83 5.00 2.04

hiH 2.68 0.64 3.56 9.00 2.36 6.22
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Table 113. Recognized significant difference in test of gsographical differences of proportional
measurements of various parts of body in C. myriaster, between any two of seven
different localities, The results were obtained from the data shown in Table 112. For
abbreviations, see Fig. 12 and Fig. 42.

N FU: HA HA : NA MA : AT AT : Kl Kl : TO TO : Mi
TL/HL = > = > < =
TL/TR = < = - - -
TL/TI = = = =
TL/AL = = = = = =
HL/SL = > = - - <
HL/ED = > = = =
HL/IS = < = = = =
HL/PL = = = - = =
HL/DL = > = = -
SD/HL = = = - < -
SL/IS = < = = < =

H/B = = = > < =
TR/HL = = = = < =
h/H = > = >

Table {14. Reliability of geographical differences in

body in C. myriaster, between any two of

see Fig. 12 and Fig. 42.

proportional measurements of various parts of

seven different localities. For abbreviations,

e Locality TO : AT Ml MA Ml : FU Ki : FA
TL/HL 0.66 0.98 4.06 12.72
TL/TR 1.33 0 1.06 4.72
TL/TI 0.77 0 1.75 C.49
TL/AL 2.73 0.91 2.08 7.50
HL/SL 0.60 2.68 1.37 3.97
EL/ED 1.18 0.07 1.24 2.31
HL/IS 0 1.97 1.55 3.67
HL/PL 4.03 1.09 0.21 1.67
HL/DL 4.00 0.66 0.12 ¢.85
SD/HL 0.46 0.25 1.07 11.00
SL/IS 0 2.78 0.11 12.14

H/B 0 1.95 2.08 7.62
TR/HL 0.95 0.52 2.91 3.30
h{H 4.44 5.78 2.92 9.69
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Table 115. Recognized significant difference in test of geographical differences of proportional
measurements of various parts of body in C. myriaster, between any two of seven
differenent localities. The results were obtained from the data shown in Table 114, For
abbreviations, see Fig. 12 and Fig.42.

N o AT Ml : MA Mi: FU KI @ HA
2ms

TL/HL = = <
TL/TR
LT
TL/AL -
HL/SL = - =
HL/ED
HL/IS
HL/PL >
HL/DL <
SD/HL
SN =
H/B - =
TR/HL = =
h/H >

i

i
i
it

A T T (R R B
1 i i
[ AN

IF
It

Il
I
[ IAVARVAVA

i

A
I
N

Table 116. Reliability of geographical differences in proporticnal measurements' of various parts
of body in C. myriaster, betwsen Hirao Bay, Yamaguchi Pref. and each of other
eight different localities. Abbreviations for localities, see Fig. 12 and Fig. 42.

NHI:FU Hi:HA | HEcMA | HEGAT | HIGK[ | HI:TO | HI:SE | HI: M!
TL/HL 6.05 30.80 1.20 1.53 5.56 0.50 1.12 0.13
TL/TR 0.56 0.24 1.78 0.20 1.20 1.11 1.09 1.40
TL/TI 1.31 0.1t 0 0 0.33 0.02 0.83 0
TLIAL 0.31 2.50 0 0 2.14 2.31 5.00 1.36
HL/SL 0.12 0.68 3.97 3.97 4.18 4.03 3.74 0.50
HL/ED 0.74 4.16 1.03 1.03 2.85 2.17 5.00 0.72
HL/IS 2.00 5.32 0.25 0.25 0.42 0.30 3.05 0.94
HL/PL 26.72 19.40 18.22 18.22 13.59 47.39 1.09 9.29
HL/DL 1.41 0.95 2.09 2.09 0.92 5.08 4.03 0.85
SD/HL 7.78 40.00 3.33 3.33 2,50 2.50 2.86 0.5%
SLIS 0.90 4.75 2.28 2.28 0.48 2.60 0.88 0.58

H/B 1.75 6.07 3.04 2.17 2.17 1.29 0.71 1.96
TR/HL 0 5.50 1.05 1.05 2.14 0 1.75 1.61
h/H 9.16 11.56 27.22 1.39 2.14 1.82 15.63 8.61




AAZEEZ v 7 ¥ EREOTNE, IR0 X BT 5 B 337

Table 117. Recognized significant difference in test of geographical diffences of proportional measure-
ments of various parts of body in C. myriaster, bstween Hirao Bay, Yamaguchi Pref. and
each of other eight different localities. The results were obtained from the data shown in

Table 116. For abbreviations, see Fig. 12 and Fig. 42.

\7;;;\\£fffii\ HIGFU | HIGHA | HE:MA | HISSE | HEGKE | HE:TO | HI:SE | Hi:M

TL/HL < < - _ >
TL/TR = - - -

TU/TI = = =
TL/AL = = =
HL/SL = =
HL/ED
HL/IS
HL/PL
HL/DL
SD/HL
SL/iS
H/B
TR/HL
hiH
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EKBEE & ANFRBED O TRBLEDEEE L 4 U T TEEE0RY) S NATEEIT /o, /\EEHE
CRABWE & TRARICET 2 B L OERE, BEERXXT 2IERE THE, WEKNT 2ER/ISics
NENFBEPTEDONDG, TUHOLEERRBBENE L, ERERASEEELEE,., $ICRBEASE
VA RS, THERRBEEVNED, IS COBBRUECHT I 3RETH S,

NS L ERBED L O TROINOBEICHO T  EEIIL, BEEE - ORKEED 3 0TIk
ERCH T 2HEEOEPWALBEICPID R -5 ) URENED LN, b LEEINEVEL, W
ARBREVRE L, FWEEEBEP S, OEIGERE & TIEEBEE TXeE, Wik b SEHTH S Tob
Bits L O ERRICH T TR, WEICHT 2 RB4FDMEWAICZNFNEBENRED NG, OF hIEEID
28, ERERS LWk b TSN E TOEEOWFICHT 2 EH 0  5IEPEN, TEWERT 5
IRR, 3o LRI S BBV R SV, B & HIENERE S TREBICE T 2WE L WEicHEss
WBd b, TIxHhLWREHENE {, WEIIBREDE,

U EDHRICE E0s, KEFRBEDRKIED § DX DN TREC SWCEBORE, TSl L B ROME
F2 U6, 51 (B B ASREED b O DWW T RIS ZEE2 A5 EUTOED T
H%o

1) HE (2E/HE)

EEHMBIIC AT ROMP, M, Y & - ElEoEEE, BROEEES L OER S 2~ LI
DFEUSRTD bo AFMVRUIZL IIWERZH» S CHT - THEL T B, DI T O
BHDDCEPTE D, DF D EKEE & /\TEEE & TRTIEMEICENT L, BRIZE 70 L BEL T
50T, WHIXED b OICEEZTIUIE, L URBEBEE L AEIEEE & TIiiEORKOEEES X
CEROERNS L, »OMEMICERENH 5 C &b 6 BBINCIEEOHNLEZE Ch 5, MEEEL
B & TIRRRONBERBEXPDR I VD, EHEP LT 2 L BT, BRBE SFY
FE & TREBFORBOVEIZEE TN I, SORKERE & HESE T ERIIEE LT 5 bS8k
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Table 118. Geographical variation of head length into total length in C. myriaster obtained
from seven different localities in the Pacific coast of Japan, indicated by range, mean,
reliability, difference significant or insignificant and order. As Kii Channel (K1) is a part of
the inland Sea of Japan, the specimens of Tosa (TO) and those of Atsumi Bay (AT) are

especially compared as shown in right column. Abbreviations for localities, see Fig. 42.

RN ey o o ot -~
Locality FU A MA AT K i TO
ltems

Range 7.35~7.71/6.58~8.786.60~7.64/6.46~7.596.32~6.97/6.81~7 .45/6.37~7 .46
Mean value 7.544-G.077.82-£0.07]6.960.03(7. 16+-0.086.654-0.067.09:4+0.07|6.830. 16

AT
[

=

¢
%

Reliability 2.86 10.92 2.00 5.10 4.28 1.48 0.66
Difference (signifi- - > = > < = =

cant or not)

Apparent order 2 } 1 ’ 5 I 3 ’ 7 ‘ 4 ’ 6

BEOEBIED R SV FRPIL L » T B EANA L ND, SEEEE SRR TENZEOREOYTS
I EEZ I IS EROERY b A 5 EBEOHERER L b/ XVFEPIZE - T EEPED &
N5, SHIGEZEENEOBENA XN EBONE DT, RO EEE L BEBE L »RBHEE
Wk o TR 5 & EEE 0. 66 TRBRICEN /D, LIk - TBERBEZR L2RNCHTHAD S
ODEHROMEZN I, DF D ALK D & OEEHAEO 0L YEENECEHIZRL, & JIWAFR
HERBBEIOBEZERE UTUILE UEOENEE TH 5,

S CTAEBESRTIRRO T e L RBBECERL, b - & EEOEWRFKEEL3E
BERRTY, MORNEBLUREORIED b O LRERENIEL, Uik - TREBUBO 7V~ FICAS
CEMb B, X HICAABINCA T 2IIEREED § O (8B110E), SHEBORERE S EREDTNT
Ent, AR & BRI 39° LIBOREERO IO LHENUT L L 2RBY 5,

VOLCANO BAY P —

HACHINOHE I s S

MATSUSHIMA BAY

ATSUMI BAY

KII CHANNEL |

TOSA BAY

MIYAZAKI PREF.__]

HEAD INTO TOTAL

SENZAKI

HIRAO BAY

RATE

Fig. 43. Showing the variation of coefficients of headlength into total lengthin specimens of C.
myriaster obtained from each of nine fishing grounds. For each locality the range of variation
is shown by a heavy horizontal line; the mean(M), by a small, narrow triangle. The blackened
part of each bar comprises two standard errors of the mean (2 oM) on the either side of
M. Cne-half of each black bar plus the white bar at either end outline one standard
deviation(a) on either side of M. o indicates dispersion; 2 oM, reliability.
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Table 119. Geographical variation of trunk length into total length in C. myriaster obtained
from seven different localities in the Pacific coast of Japan, indicated by range, mean,
reliability, differencze significant or insignificant and order. Geographical differences between
Volcano Bay (FU) and Matsushima Bay (MA), Hachinohe (HA) and Kii Channel (KI), and
Tosa Bay (TO) and Atsumi Bay (AT) respectively are especially compared as shown in right
columns. Abbreviations for localities, see Fig. 42.

;;;;iffﬂff FU HA MA AT K1 TO M1 [FU:MA|[HA:KI [TO: AT

3.67~ 13.52~ [3.72~ [3.78~ [3.37~ [3.89~ [4.00~
4.20] 4.15 4.40 4.20 4.32 4.09 4.22

3.944+ 13.92-£ 4114+ |4.044 4.094 [3.98% 4.1+
0. 10 0.02 0.02 0.04 0.03 0.02 0.04

Range

Mean value

Reliability 0.20 6.78 1.56 1.00 3.06 2.89 1.06 4.72 1.33
Difference
(significant = < E = = = = < =
or not)
Apparent order 5 6 1 ' 3 ‘ 2 l 4 I 1

SHETNTHERB TR ING, COMBP LT 2 &, MBELM LAFTBMUILC N5, CoM,
QIR 5 RRICTT A EEOBETRD SN AU L9 EI2ED I 5, UL 110 B0k
EEIRREE & WIS & O O BEEPRE TEEVRD SN C L b, NFEIE & EBIEEE: O
T 5T s OO THILNEA NS,

FHEBED b D13, REIFHBITA S  3.32~4.80 T, V4HIE 4.044:0.04 %R LB S OB

VOLCANO BAY,

HACHINOHE 5
MATSUSHIMA BAY rim_,_
ATSUMI BAY _:LFV.
KII CHANNEL _Cmhmy

MIYAZAK! PREF

TOSA BAY g%j
!

TRUNK INTO. TOTAL

SENZAK1

HIRAO BAY i
l | |

RATE
Fig. 44. Showing the variation of coefficients of trunk length into total length in specimens
of C. myriaster obtained from each of nine Ffishing grounds. For each locality the
range of variation is shown by heavy horizontal line: the mean M), by a small, narrow
triangle. The blackened part of each bar comprises two standard errors of the mean( 2 oM)
on the either side of M. One-half of each black bar plus the white bar at either end outline
one standard devietion (o) on either side of M. & indicates dispersion; 2 oM, reliability.
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Tab!e 120. Geographical variation of tail length into total length in C. myriaster obtained
from seven different localities in the Pacific coast of Jepan, indicated by range, mean,
reliability, difference significant or insignificant and order. Geographical differnces of each
specimen between Volcano Bay (FU) and Miyazaki Pref. (MD), Hachinohe (HA) and Kii
Channel (K1). and Tosa Bay (TO) and Atsumi Bay (AT) respectively are especially compared

as shown in right columns. Abbreviations for localities, see Fig. 42.

N FU | HMA | MA | AT | kI | TO | MI |[FUIMIHA:KI TO:AT
136~ 11.56~ |1.59~ |1.60~ |1.62~ .64~ |1.62~
Range 1.63 1.75 1.72 1.72 1.69 1.70 1.66
1.534+ [1.63= |1.644 |1.64+ [|1.664 [1.654 [|1.64%
Mean velue 0.06] 0.06 0.01 0.01 0.01 0.01 0.01
Reliability 1.18  0.53 0 0.16  0.91 2.89 1.75 | 0.49 | o.77
Difference
(significant = = = = = - = = =
or not)
Apparent order 5 1 4 ' 3 ‘ 3 ’ L ‘ 2 i 3
|
VOLCANO BAY } l ]
HACHINOHE : _JLﬁzﬂ
MATSUSHIMA BAY I -
|
< ATSUMI BAY
5
KiI CHANNEL
= o ; i
© | rosa say
Z
= MIYAZAKI PREF.
B ) o
< SENZAKI oo . —
I
HIRAQ BAY . i Sy
1.5 14 1.5 1.6 1.7 1.8 1.9
RATE

Fig. 45. Showing the varistion of the coefficients of tail length into total length in specimens of C.
myriaster obtained from each of nine fishing grounds. For each locality the range of variation
is shown by a heavy horizontal line; the mean(M), by asmall, narrow triangle. The blackened
part of sach bar comprises two standard errors of the mean(20oM) on the either side of M,
One-half of each black bar plus the white bar at either end outline one standard deviation
(&) on either side of M. o indicates dispersion; 2 oM, reliability.

BIEMEERTNTAUT ThH Y, TIBHREI ISV T EEENT L, BROEENS T NOMWAR EE%E“G‘
. Ui ARSI BROTEE 2 5 5 EKEEN S o & bhS L, et VRFKEZ TH T 5!

FhE LI oTND, & LTS HRRRE b A SV EEZRL TN TP b, #JLL/’C%‘L
ERAcHD b0k DEHICED S OVBEBNVEAV S 3 LI KHOND, & A TPERED b OWRTHRE
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THDZEL 1.58~1.79 T, LDV 1.64+0.01 2R, BIENEEE [BES5ER S OMREEBEE L33
AU LS zlER LD, —FUIBIRREORTEEREDT 1.63.~1.89, Z0OLBMIT 1.69--0.01 THAMZR
T, VA O TIIEEE RS, TEEELOBTRUDTERRZTL, Uik - TIRMTOM
T ORI L ORICEEZEZTRT,

4) L& (&E/LE)

EEMBIOHHE, FHER L O FEREOEEE R S 2RUIIONE 1213 Th b, L ORE L IRCELRE

Table 121. Geographical variation of anal length into total length between each specimen of C.
myriaster obtained from seven different localities in the Pacific coast of Japan, indicated
by rangs, mean, reliability, difference significant or insignificant and order. Geographical
differences between Tosa Bay(TO) and Atsumi Bay(AT), Miyazaki Pref. (MI) and Matsushima
Bay (MA), Miyazaki Pref. (M) and Volcano Bay (FU), and Kii Channel (KI) and Hachinohe
(HA) respectively are especially compared as shown in right columns. Abbrsviations for

localities, see Fig. 42.

;$<f3 FU PM’M AT | KI | TO | MI |TO:ATMI:MAMI: FUKI : HA

2.49~ 2.51~ [2.39~ |2.38~ [2.45~ 2,50~ [2.52~
2.67 2.70 2.8t 2.67 2.61 2.59] 2.61
2.594 2,61+ 12.58+ 2.584 |2.524 [2.554 [2.55--
0.03 0.01 0.0l Q.01 0.01 0,01 0.02

Range

Mean value

Reliability 0.65 2.50 0 0.73  2.31 0.46 2.73 0.91 2.08 | 7.50
Difference _ - _ - _ _ _ . _ <
(significant or not) - B - - - - - - -
Apparent order 2 { 1 l 3 ’ 3 ‘ 5 l 4 r 4

EEU & B S ETERD b NIs, BROVEEOER e 5 &, AEUTEREO b O b 5 & bk
o PWTHKBETD b, MG B EFRERE, T ESE, BHNEE & LD s 2 - T30,
FEVKEREE & - & bNSDMERTRT, €0 TLOREPAGHIERR 4 &30k 2O s UTREICHT 513 &
PREDTIBED /NI LI B AR D 5 5o WRHIIRE O FIZOHIGEED b OV 3 M2 R4
B s, NFEBELEEEERRIY, MEZEENIIC, & A TREBRERRIOBED 2.27~2.69,
PElEE 2.584:0.01 T, {EIEME L UMBEE L IZZMALT 5, Lok GO IGEEE 2 D17 AR
BRI O BRUSEDTRYD 6 NSV, Uk UGG SR EESEND 5. 375D BAIGTEIE O
OFBMEN: 2.5140.01 T, &ETE & /03 &, WRIGERED L 0PN & IFIEHEELTO D,
5) Wik (HE/ME)

COREE Y > (B, 1952) PEERO N 2ICHSITE ERAC L 910, BRISHIGIA S, #1208
362070 & 5 WS/ FRE & MRS WERE, e TATE & HIRIAREED 2 NS O THEBICR SN AL, il
DIKEE TNEIED IR & L, ARRIKE Cid/h 30 0T, 2ERSERNZER & Lo, TABEOEER
138.45~4.99, VIGIEIE 4.23:20.06 TEIGIRIRFED & OICHLIL, R KGEED IS Of TEEE
BT, IR BREEDAE R 3.55~4.45, SFIIMEI 3.92-4-0.06 TREBFEOMEICHLIT 5,

6) IR (HE/RE) '

PRI 23 F0BY Th b, WE L RABKC ORER T REBICEGN S 0, FEBOESTE L
3o TEALT 5 DT, EROSEKSTNOBAGY S0 TR, 3720 BEKOESEIE /TREED b
S dREL, LEBENCIUCOY, BHKGEEE, WBEE, BEEEOMEIT/ X Lo TIN5, A
BEDZEIL 5.75~8.67, WISHIZ 7.18:00. 13 THIGAVNXWMER E b, 2KBE T » & 3 RS LERTRL
AR, \ERBEOFNFNOB TR E»TRY,
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Table 122. Geographical variation of snout length into head length between each specimen of

C. myriaster obtained from saven diffarent lozalitias in ths Pacific coast of Japan,
indicated by range, mean, reliability, difference significant or insignificant and order.
Geographical diffenences betwesn Tosa Bay (TO) and Atsumi Bay(AT), Miyazaki Pref. (M)
and Matsushima Bay (MA) respectively Miyazaki Pref. (Ml) and Volcano Bay (FU), and Kii
Channe! (KI) and Hachinche (HA) are especially shown in right columns. Abbreviations for

localities, see Fig. 42.

\ .
‘tew ru | oua L oMA L oaT Lok | TO | M1 TO: ATME: MAMIE: FUIKE: HA
Range 5,73~ [3.13~ [3.65~ [3.57~ [3.73~ [3.86~ .07~ .
4.41) 4.73] 4.56] 4.20] 4.1l 4.14] 4.60
Moan valuo  [4-077 [4.185 4,06 [3.92:k [3.954 1396 .28+
' 0.13] o0.0s] o0.02 0.06] 0.03 ©0.03 0.08
Reliability 0.75 5.71 2.22 0.44 0.25 11.85 0.60 | 2.68 | 1.37 | 3.97
Difference _ _
(significant or not) = > = = = < = = 7 - B
Apparent order 3 1 2 1 4 } 7 ‘ 6 ‘ 5 1 1

Table 123. Geographical variation of eye diamster into head length in C. myriaster obtained
from saven different localities in the Pacific coast of Japan, indicated by range, mean,

reliability, difference significant or insignificant and order. Abbreviations for localities, see

Fig. 42.
N =8 HA MA AT K1 TO M
ems
Renge 1“6.69*»8.636.48~'9‘095.38/\/8.536.67“8,736.91'~8.556.67*»8.926.61"’7.34
Mean value i7'50:’:0'41 7 9140.12/7.00-40.097.34--0.18|7.55-+0.10[7.68L0. 196.994-0.10
Reliability | 0.96 6.07 1.84 0.87 0.61 3.21
Difference . > _ _ — -
(significant or not) B B B B B
Apparent order 4 1 1 . 6 | 5 . 3 l 2 l 7

7) IRIE (GEE/IRFE)

FFE RIS 124 FHORTIBY Th o CORE b “IREEBICEIRS 205, IARBE &\FHRHEEE & D
R UTLETEME L, BBETRARS, TR T3 ISR R L R S MERTR T C &0 b,
WAARE & BEEDIRD bV, RO TP b 4 B SR U T X O SRR & b, FAEREE
DEONFENELLIND, FAEEFEDITRL 4.59~9.20, FHX 5.362:0.13 T, BRFIFETR S
PTEER NS RSO KERET AT B, IR REEDERIZ 3.79~5.93 OHET, WS &
BT & b/, BKEES/\FREEOZNETUGERT 2,

8) MugEE (HB/lMER)

BRI 125 2O Th b, HBHOVEEE HEBEYS b »& bRE L, BREENE - &
. T OTHEOBICIREEELS A9, CAUINOERECICIEREEN L, LIt > THHEIHZERO
BRI LR, TPARERE DT RIL 2.41~3.83 ORI 2R L, ZOVHBE 2.7340.04 T, INFIRTREE
D3 OIHLT B, EIINEEOERS 2.45~3.20, FIIHEIZ 2.8040.05 T, HIFRRECRNMER

N



BABEES Y 7 ¥ BRI, A0 X ORI BET 5 B 343
Table 124. Geographical variation of interorbital width into head length between each of C.
myriaster obtained from seven different localities in the Pacific coast of Japan, indicated
by range, mean, reliability, difference significant or insignificant and order. Geographical
differences of each specimen bstween Tosa Bay (TO) and Atsumi Bay (AT), Miyazaki (MD)
and Matsushima Bay(MA), Miyazaki Pref. (M) and Volcano Bay(FU), and Kii Channel(Kl)
and Hachinohe (HA) respectively are especially compared as shown in right columns.
Abbreviations for localities, see Fig. 42.
-
N{mahty' FU HA MA AT K1 TO M TO : ATMI: MAMT : FUK 1 : HA
tems
~_ )
Range 4.41~ |3.84~ [4.61~ [3.47~ l4.80~ 14.08~ |4.63~
o 5.22  5.13 6.79] 7.38] 7.60| 5.95 5.66
Reliabilit 4.854 |4.624 [5.484- [5.42+4+ |5.274 5.424+ [5.184
Y 0.16 0.05] 0.06 0.28 0.17 0.16 0.14
Mean value 1.37 11.03 0.2t 0.45 0.64 1.12 o] 1.97 1.55 | 3.67
Difference _ < _ _ _ _ _ _ _ _
(significant or not) - - - - - a - o -
Apparent order 5 ‘ 6 ) 1 ‘ 2 ‘ 3 ' 2 r 4

Table 125. Geographical variation of pectoral fin length into head length between each specimen
of C. myriaster obtained from seven different localities in the Pacific coast of Japan,
indicated by range, mean, reliability, difference significant or insignificant and order. Geo-
graphical difference of each specimen between Tosa Bay (TO) and Atsumi Bay(AT), Miyazaki
Pref. (M) and Matsushima Bay(MA), Miyazaki Pref. (M) and Volcano Bay{FU), and Kii
Channel (KI) and Hachinohe(HA)respsctively are especially compared as shown in right columns.

Abbreviations for localities, see Fig. 42.

7;;:\E§fif FU | HA | MA | AT | K1 | TO | M1 [TO:ATMI: MAMI: FUIKT : HA
Range 2.71~ [2.45~ |2.31~ [2.33~ [2.36~ {2.50~ |2.62~
g 2.93 3.14 3.13 2.74 3.04 3.18 3.13
Mean value 2.844 2.74% [2.724 2.59+ [2.644 12.864+ 2.824
) 0.05 0.03 0.02 0.03 0.05 0.06 0.08
Reliability 1.72 0.28 3.89 0.91 2.82 0.40 4.03 1.09 0.21 1.67
Difference _ . . _ _ _ >
(significant or not) - - - - - -
Apparent order 2 ‘ 4 { 5 ! 7 ‘ 6 I 1 : 3

9) THRE (HEE/TEE)

BUERIRISEE 126 ROMY Th B, (RIO T/ TR, P AT 2 SN & kS,
WL OZNE OFENCAIT ZIBEEEOEN K S L, MBOBMED S DIXEN5 L b/ <, 2T
DEFISERD 61T SHEBEORMOTEET b » & 3 AKX, LRBROES o, &L T HEmiE
tm%@%ﬁwﬁm@ﬁiﬁ%i?om%@%ﬁwﬁﬁuzm~&%®ﬁﬁf,Wﬁﬁmamia%%%
U, TEBESALT 5,

10) AR (Wnlfih» b EEEIEER S TR 3E)

Mﬁ%%ﬁ%unﬁ®ﬁbfééo%m@mﬁ@w%ﬁb,%ﬁ@ﬁﬁﬁmﬁumitm%ﬁb,ﬁﬁ%
ﬁE<,btﬁofﬁﬁ%&fﬂ@%®%ﬂ@wo$'%E®%%@L%~L@,W@ﬁmL%iQmT,
@k@%ﬁiﬁAﬁﬁﬁﬁ&@ﬁmﬁ%ﬁ%ﬁ@ﬁ,%mﬂﬂ®§mﬁtwﬁfd§£ﬁﬁ%m@moit
M%@%E®é®®ﬁ,wL%~L%,ﬁﬁﬁ@Lwiamﬁm@mﬁé<@k@§@ﬂﬁﬁﬁ&mﬁm

fEH2RY,
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Table 126. [Geographical variation of mandible length into head length in C. myriaster
obtained from seven different localities in the Pacific coast of Japan, indicated by range,
mean, reliability, difference signifcant or insignificant and order. Geographical differences
of each specimen between Tosa Bay (TO) and Atsumi Bay (AT), Miyazaki Pref. (M!) and
Matsushima Bay (MA), Miyazaki Pref. (M) and Volcano Bay (FU), and Kii Channel (K1)
and Hachinohe (HA) respectively are especially compared as chown in right columns. Abbrevia-

tions for localities, see Fig. 42.

\ .
]wm;iffff FU | HA | MA | AT | k1 | TO | M1 [TO: ATMI: MAMI: FUKI: HA
Range 3.07~ 2.99~ [2.91~ [2.91~ [2.59~ [2.83~ [2.93~
g 3.37 3.70 3.37 3.53 3.83 3.05 3.53
Mean value 3.22-F 3.324 [3.144 3.204 |3.144- 13.004 3.20%
) 0.06 0.03 0.01 0.04 0.21 0.03 0.09
Reliability 1.49 5.63 1.46 0.28 0.21 2.11 4.00 0.66 0.12 0.85
Difference B _ _ _ _ . _ _
(significant or not) - > - = = = < = = =
Apparent order 2 } 1 ‘ 4 I 3 } 4 ‘ 5 . 3

Table 127. Geographical variation of head length into distance from tip of snout to origin of dorsal
fin of C. myriaster obtained from seven different localities in the Pacific coast of
Japan, indicated by range, mean, reliability, difference significant or insignificant and order.
Geographical differeneces Tosa Bay (TO) and Atsumi Bay (AT), Miyazaki Pref. (Mi) and
Matsushima Bay (MA), Miyazaki Pref. (MI) and Volcano Bay (FU) and Kii Channel (KI) and

Hachinche (HA) respectively are especially compared as shown in right columns. Abbreviations

for localities, see Fig. 42.

;;;\Efff FU | HA | MA | AT | k1| TO ‘M[ TO : ATMI: MAMI : FUIK T < HA
Rande T 38— |1.30~ |1.20~ |1.24~ |1.22~ |1.81~ |1.33~

ng 1.42] 1.571 1.32] 1.46] 1.36] 1.43] 1.40

M al 1.404 |1.41-F |1.324 |1.374 [1.304 |1.364 [1.374

rean value o.01l o0.03] 0.01] ©.02] 0701l 0.01 0.004

Reliability 1.43  1.19 2.43 3.18 4.29 0.91 0.46 | 0.25 | 1.07 | 11.00
Difference _ . _ - _ _ - —
(ﬂgnif:icantor not) B B B B < B - B ] <
Apparent order 1 ‘ 2 l 5 { 3 ’ 6 ' 4 ’ 3

1) BiR (E/IRE

B E T 128 EOE Y Th B, HHOTHEOEAIIZEREES L O HEBEN S oL bRa L, 2
NCHIGIREEETH b, AR REBBEELRID b 0L RIS ERTR L, 21k b DAZORKEE
aﬂﬁﬁﬁﬁﬁmémo%ufm%@@&ﬂﬁﬁﬁﬁéwﬁfﬁﬁiﬁ@éobtwofﬁﬁméﬁﬁﬁ?
%@%ﬁ?“ﬁ%%<t%ﬁ@%®ﬁﬁm?@é®m%bfmém@ﬁﬁ@é;5%&%ﬂéoWE%E@
BFE 0.94~2.40, SEHEIX 1.28:20.04 T, NFUEHE & O THEZE 2R T, MIBRREOZRI 1.00
~1.48, THIEIZ 1.23-40.04 THEMVN X {, BABEL Y PPAE . U ULESBE, HGRRES
T OOPAEBEEOENEFNE ORICEBEIRZ,

12) wrfs (wE/RORIC ST 2IR)
%m%®ﬁﬁ,Wﬁﬁ,%Eﬂ@@%@ﬁ&é%ﬁbt@ﬁ%u&%f@éo%ﬁ@ﬁﬁ@mgﬁﬁﬁﬁ
DEOWE - EBREL, NEREENS L /I, £ U EIGEmED g/ 2R U,
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Table 128. Geographical variation of interorbital width into snout length between in C.
myriaster obtained from seven different localities in the Pacific coast of Japan, indicated
by range, mean, reliability, difference significant or insignificant and order. Ceographical
differences between Tosa Bay (TO) and Atsumi Bay (AT), Miyazaki Pref. (M) and
Matsushima Bay (MA), Miyazaki Pref. (MI) and Volcano Bay (FU), and Kii Channe! (K1)

and Hachinohe (HA) are especially shown in right columns. Abbreviations for localities, see

Fig. 42.
\;\\\\Jffamw FU | HA | MA | AT | KI | TO | MI [TO: AT|MI: MAIM : FUIKI : HA
tems ~

1.00~ 0.94~ 11.20~ [1.11~ |1.17~ |1.25~ |1.33~
Range 1.40 1.23] 1.52] 1.85  1.32 1.58  1.40
1,205 11.094 |1.32F 1,41 |1.264 |1.414 |1.37-F

0.08 0.01 0.01] 0.05 001 0.03 0.004

Mean value

Reliability 1.36 12.27 0.93 3.00 4.69 3.45 C 2.78 0.11 | 12.14
Difference - < - — < — _ — _ >

(significant or not)

Apparent order 5 ) 6 i 3 ’ 1 1 4

HEEE & O THEEVBD bND, UrLINZR EAHMBEORE TEREIZM N, LIt - TR
ZE2TIUERD SN0, KB 2RO TRET S LR U It T 2 RBORY & Kodic, 1
VTG @b D& L, BHOKEICERT S OBARNVEIND B L3 ks bng, TEBEOLER
1 0.88~1.20, FIHEIZ 1.0740.12 THINAS {, BIBRBECTELT 5, MIIFREREOLERII0. 84~
1.00, EHfEE 0.9240.02 THEH/N 3 NMER R,

Table 129. Geographical variation of snout angle in C. myriaster obtained from seven different
localities in the Pacific coast of Japan, indicated by range, mean, reliability, difference
significant or insignificant and order. Geographical differences of Tosa Bay (TO) and
Atsumi Bay (AT), Miyazaki Pref. (M) and Matsushima Bay (MA), Miyazaki Pref. (Mi) and
Volcano Bay (FU), and Kii Channel (KI) and Hachinohe (HA) respectively are especially
shown in right columns. Abbreviations for localities, see Fig. 42.

N FU HA MA AT K1 TO Ml [TO: AT{MI : MAMI : FU KT : HA
Range 0.77~ |0.50~ |0.85~ 10.92~ 10.87~ 10.89~ i0.91~
ang 1.09 0.96 1.15 1.07 0.97 1.13 1.21
M al 0.93+ [0.76-k |1.00-+ |0.98-L [0.924+ 0.984 |1.08-F
ean value 0.06] ©0.02 0.01 0.0t 0.01] 0.02 0.04
Reliabilizy 2.70 1.09 1.58 5.00 6.44 2.43 0 1.95 2.08 7.62
Difference _ _ - - _ — -
(significant or not) - - - > < - - - - >
|
Apparent order 4 ’ 6 I 2 ‘ 3 } 5 l 3 ’ 1

13) SHE (ERE/HE)

TEFRIE 130ROBY Th b, HFHROLHERNAFEEER S - & 3 k&, EFICERES L 0T
RN & S ITh IV, EENIKATOTPITILEOKED Ok S EZFRITEEES 5 L 50k 51
205, BHMREDOBRWIRT LS ICHEBED L, COBMTELNLIEZL SNz, TEBEOERIL
1.40~2.16, SHHEI1.7740.02C, BEBUBEOKSICET S & Ol 2
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Table 130. Geographical variation of head length into trunk length between each specimen of
C. myriaster obtained from seven different localities in the Pacific coast of Japan,
indicated by range, mean, reliability, difference significant or insignificant and order.
Geographical differences of each specimen between Tosa Bay(TO) and Atsumi Bay{AT), MiyazaKi
Pref. (Ml) and Matsushima Bay (MA), Miyazaki Pref. (M) and Volcano Bay(FU), and Kii Channel
(K1) and Hachinohe(HA) are especially compared as shown in right columns. Abbreviations
for localities, see Fig. 42.

N FU | HA | MA | AT KI | TO | M1 [TO:AT|MI: MAIMI: FUIKI : HA
R 1,75~ |1.59~ |1.71~ |1.65~ |t.B7~ |1.67~ |1.51~
ange 2.10] 2.50, 2.42| 1.96| 1.78] 1.90 1.87
Moan value 1.924 [2.004 |1.95-4 |1.844 |1.674 [1.784% |1.674
ean v 0.07 0.003] o0.03] o0.06] 0.01 0.02] ©.05
Reliability 1.40 0.9t 2.19 2.83 5.00 2.04 0.95| 0.52] 2.91| 8.30
Difference - - _ _ < — = = = =
(significant or not) B B B B o
Apparent order 3 1 1 ’ 2 ’ 4 l 6 l 5 ’ 6
14) =)

FE RIS 136 BEOBY Th b o GHOTEEZHEEEN b - & b K5, MPFK#EENS - & b/
S, 2 LCHEKESRE, B BRI AR X MERRSH, S TEEEREMINEE LA L hsw
2R L, Lichso CHTE eSO BN B T, VAR 0.85~1.30 DERERL, HIE
(d1.064£0.01 T/NE &, ZITHOHGERE & 0T 5 I IRREEOZE R 1.39~1.80, FEfHI 1.56

£0.03 THEBAA & £, BUKEEIGEPT 5.

Table 131. Geographical variation of snout height in C. myriasier obtained from seven

different localities in the Pacific coast of Japan, indicated by range, mean, reliability,
difference significant or insignificant and order. Geographical differences between Tosa

Bay (TO) and Atsumi Bay (AT), Miyazaki Pref. (Ml) and Matsushima Bay (MA), Miyazaki
Pref. (M) and Volcano Bay (FU), and Kii Channel (KI) and Hachinche (HA) respectively

are especially shown in right columns. Abbreviations for localities, see Fig. 42.

Localityl £y | pA | MA | AT Ki | TO | ML [TO:ATIMI: MA|MI: FU[KI : HA

[tems

147~ 11.19~ |1.40~ 11.25~ |1 .05~ |1.60~ |1.28~
1.79 1.80 2.09 1.70 1.23 1.80 1.57

1.614 [1.434% |1.66+ |1.504 |1.124+ |1.704 [1.43-
0.06/ 0.03] 0.02 0.04/ 0.0t 0.02| ©0.04

Range

Mean value

Reliability 2.63 0.68 3.56 4.12 2.36 6.22 4.44 | 5.78 | 2.92 | 9.69
Difference -
(significant or not) = - = > = > > < = <
Apparent order 3 { 5 ‘ 2 1 4 ' 6 ( 1 5

DN TIRBEARD D72, TSRS 2 CHIFRE CBEERETENSN | BRELUIICERE RN, U
1208 o TR B T R isir o120 C, VEBECH U THBIREES L OREDRE 2 2N ENEN
A CHIE LT (88513238), 5 132 BPRT L& 5 W ARE L BEEBEOH TREEICHTAWED 1 B
BrEEERS Y, RROISEETESENP R XOEETRT, Uhr USRIREE & YABE & Ol Tidn
FTHOBEK § 228300,
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Table 132. Comparison of certain proportions and some other features in male of C. myriaster
between specimens of Hirao Bay (Inland Sea of Japan) and those of two other localities
(Miyazaki Pref. and Atsumi Bay) by using the Masuyama’s rejection method. Difference
significant or insignificant is shown in right columns, HI, Hiaro Bay, Yamaguchi Pref.; AT,
Atsumi Bay, Aichi Pref.; MI, Totoro, Miyazaki Pref. For other abbreviations, see Fig. 12.

Locality Hirao Bay
ltems Range Mean | Sdtan.da_rd CroeFF'{cignt Reject:i\{e LsuglayM'yag?ek’Fx, AT:HI | MI:HI
vaiue eviation |or variation limit

TL/HL  16.61~7.736.984-0.07(0.464-0.05| 6.59--0.07/6.91+0.61| 6.69 7.72 = =
TL/TR  2.81~4.42/4.104-0.070.4640.05[11.2241.14/4. 104+0.54| 4.09 4.00 = =
TL/TH 1.48~1.69(1.6140.06[0.0440.04| 2.4840.25|1.61-£0.09] 1.65 1.61 = =
TL/AL  [2.53~2.7112.624-0.060.0540.01| 1.9140.192.6240.19| 2.54 2.63 = =
HL/SL 13.73~4.9114.1940.040.294-C.03 6.92-:0.70/4.19+0.95, 3.16 4.13 > =
HL/ED  |5.93~7.73|6.854-0.0910.4840.05| 7.01-:0.71{6.85--1.89] 7.43 6.15 = =
HL/IS 4.21~5.83/5.004:0.06{0.424C.04 8.40+0.855.004+1.92| 4.33 5.02 = =
HL/PL  [2.26~2.85[2.6040.020.16--C.02] 6.15:4+0.632.60-+0.61| 2.00 2.65 = =
HL/DL  [3.00~3.96[3.374£0.04(0.2640.03| 7.674:0.78)3.374+0.53] 3.25 3.37 = =
SD/HL  [1.26~1.60/1.354-0.10/0.0840.01| 5.88-40.60|1.3540.06| 1.27 1.40 = =
SL/IS 1.02~1.44[1.204:0.170.12-40.01{10.0041.02[1.204:0.60 1.04 t.21 = =
TR/HL 1.54~2.00{1.784-0.020.1440.01| 7.86-40.80|1.7840.27| 1.63 1.93 = =

H/B 0.81~1.150.964-0.14(0.1040.01[10.40-41.060.96+£0.211 1.14 1.17 = =

h/H 0.88~1.20/1.074:0.120.08--0.01| 7.4740.76/1.074-1.70] 1.50 1.20 = =
2. kBT Y

ERAOS TS, BHEEE. LM E COBHEH, 2RI,
RS, BERNORREI JUEHMEREE133% L 134K, 16X,

WP E ToMRRTLE, MEEss,
a7 L OE4as i iBiT I, DR

REFFIREREKBED § DI D0 THE 4 5,

Table 133. Comparison of certain meristic characters of C. myriaster between the specimens

of each fishing ground of nine localities.

ground is parenthesized. S. D., standard deviation; C. V., coefficient of variation.

Number of specimens examined in each fishing

. Lateral 3 .
Locality loms Vertabras Abdominal E:gze:ebrae L ateral line pores| Pectoral Dorsal fin| Anal fin
vertebrae vent | line pores| be;or\f}ent Fin rays rays rays
Range 143~144| 52~-53 42 145~-146 42 16 277~ 302 | 204~235
s L o
Voleano Mean value 143.6'(7):%7 52.324)-137 42 145.65:‘:_37 42 16 280.38%52]6.78:%1
Bay (3) | S. D. 0.47 | 0.47 0.47 — — 12.50 | 12.45
C. V. 0.88 0.90 0.32 — - 4.41 5.75
Range 143~144| BO~E53 | 40~42 | 144~145]| 41~42 16 256302 | 196~236
. 143,38+ | 52.374 141.004 |144.884 141.634 277.504 |217.50+
Hachinohe | Mean value 0.23 043 0.24 0.16| o023 © 8.15 7.34
(a)|s. D. 0.49 1.00 0.50 0.33 0.48 — 17.10 15.40
C. V. 0.34 1.91 1.22 0.23 1.15 — 6.16 7.04
Range 143~ 144 | B51~53 | 40~41 | 145~146| 39~41 16 277~322 | 198~227
. B 143.204 | 52.204 |40.304= |145.604 |40.40-& 313.00+ [214.504
Matsushima | Mean value 0.200 032 0.20 021 o0.34 ¢ 6.40 4.43
Bay (10) S. D. 0.46 0.75 0.46 0.49 0.80 —_ 14..87 10.36
C. V. 0.32 1.43 1.14 0.34 1.98 — 4.75 4.83
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Range 143~145| 48~353 | 40~43 | 144~147| 39~42 | 16 |254~304 193~228
: 144.104+ |50.70-F 40.80-+ |145.804 140.504 281.00-+ 208.00-+
. !
Atsumi Bay | Mean value 0.27 0.36| 0.42 032 0.6 16 7.10 3.74
(10) | S. D. 0.63 0.95 | 0.98 0.75 | .12 — 16.40 8.75
C. V. 0.44 1.87 | 2.40 0.5 | 2.76 — 5.84 4.21
Range 141~145| 51~53 | 39~41 |143~146| 39~40 | 16 |269~323|203~226
143.00- |51.70-F 140.00+ |144.60+ [39.50+4 287.00-k [210.00
Kii Channel | Mean value 0.06 027 0.27 042 o1 16 7.35 800
(10) | . D. 1.41 0.64 | 0.63 1.44 | 0.50 — 16.76 3.84
C. V. 0.99 1.24 1.58 1.00 | 1.26 — 5.84 1.83
Range 143~145| 51~53 | 38~42 | 145~147 | 39~42 | 16 |257~306[202~227
144.00- |52.43-L |40.434 |145.674- 40.29+ 278,604 [212.85:L
Tosa Bay | Meen value 0.39 0.36| 0.66 0.36 0.5 '© 8.77 4.88
(7)1 S. D. 0.76 0.73 1.29 c.72 0.88 — 17.23 9.60
C. V. 0.52 1.38 | 3.20 C.50 | 2.18 — 6.18 4.51
Range 142 | 52~53 | 38~41 144 | 39~41 16 |265~268|196~198
Miyazaki 52,174+ [39.674 40.00-  |266.504 [197.00+
Prof. | Mean value 142 020 0.97 14 0.96 © 0.83 0.95
(3) |3 D — 0.37 1.24 — 1.00 — 1.22 1.00
C. V. — 0.71 | 3.14 — 2.50 — 0.45 0.51
Range 138~144 | 50~53 | 39~42 |141~146| 40~42 | 16 |257~316]|173--227
. . 1143.004 |52.20 |40.804 |144.794 [41.00+ 281.004 [204.004:
Hirao Bay Mean value 0.74 0.42]  0.4¢ ose| 0.1 6.87 6.08
(:0) | S. D. 1.73 0.98 1.07 1.35 | 0.57 — 16.09 14.28
C. V. 1.21 1.88 | 2.51 0.93 | 1.39 — 5.73 7.00
Range 141~144 | B1~53 | 39~42 | 143~145| 39~42 | 16 1292~323|192~228
. . 143,304 |52.204+ |40.43-F [144.604 40.40:k 304,004 [201.00-+
Senzaki Mean value 0.39] o028 0.34 o.2¢| o3y 16 521 7.73
(10) |S. D. 0.90 0.75 | 0.80 0.65 | 0.92 — 12.20 18.10
C. V. 0.62 1.43 1.98 0.45 | 2.28 — 4.02 9.00
VOLCANO BAY EMJ)
HACHINOHE {
MATSUSHIMA BAY I_tm_
ATSUMI*BAY 1—m—y
KI CHANNEL P e e ]
TOSA BAY S R ).
MIYAZAK!I PREF.
SENZAKI
HIRAO BAY
138 140 .142 v 144 146

,'[-J

OTAL VERTEBRAE

Fig. 46. Showing the variation in number of total vertebrae of C. myriaster obtained from each

of nine localities. For each locality the range of varistion is shown by a heavy horizontal line;
the mean(M), by a small, narrow triangle. The blackened part of each bar comprises two
standard errors of the mean( 2oM) on the either side of M. One-half of each black
bar plus the white bar at either end outline one standard deviation (o) on either side of

M. o, indicates dispersion; 2 oM, reliability.
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VOLCANO BAY PR—
HACHINOHE r——LuﬁnE:~ﬁ
MATSUSHIMA ‘BAY ] r—Lm_
ATSUMI BAY ‘ P S — |

KU CHANNEL: g:na&nl—ﬂ

TOSA BAY i ! Y

MIYAZAKI PREF.

SFNZAKI

HIRAO BAY ,r——%l—:

48 50 52 54
ABDOMINAL VERTEBRAE

Fig. 47. Showing the variation in number of abdominal vertebrae of C. myriaster obtained from
each of nine localities. For each locality the range of variation is shown by a heavy
horizontal line; the mean (M), by a small, narrow triangle. The blackened part of each
bar comprises two standard errors of the mean (2 o¢M) on the either side of M. One-half
of each black bar plus the white bar at either end outline one standard deviation (o)
either side of M. & indicates dispersion; 20 M, reliability.

VOLCANO BAY,

HACHINCHE i

MATSUSHIMA BAY

ATSUMI BAY

KII CHANNEL

TOSA BAY — U

MIYAZAKI PREF.

SENZAKI

HIRAD BAY

37 38 39 40 41 42 43
LATERAL LINE PORE BEFORE VENT

Fig. 48. Showing the variation in number of lateral line pores before vent of C. myriaster
obtained from each of nine localities. For each locality the range of variation is shown by
a heavy horizontal line; the mean (M), by a small, narrow triangle. The blackened part
of each bar comprises two standard errors of the mean (2oM) on the either side of M.
One-half of each black bar plus the white bar at either end outline one standard deviation
(o) either side of M. o indicates dispersion; 2 oM, reliability.

HEBHD ﬁﬂm*ﬁ)'ﬁﬂbcgé b B UD2ERH KBRS
%J\S , HBREENS s b/ <, am’ﬁ/‘é;@im%{%ﬁwt@ Lo LEELERRL, HEIET
B3 EBHER I L A HERIEA WD 5 C EW T B, L VIBSREE - LEBEOEAETCL -
TEERTTNOEIP L Tan TIN5,

dJ.

('\‘
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Table 134. Showing the reliability of mean value of certain meristic characters and comparison of
mean value of that characters between the specimens of each of nine fishing grounds in
C. myriacter. Abbreviations for localities, see Fig. 42. >>, apoarent difference;
>, significant difference.

ltems l Vertebae ltems | Lateral line pores

Locality [F UJHA|MAJATIK 1|TOMI|SE/HT Locality FUHAMAIATIK I|TOMI|SE|H I
FU ™~ > > > FU [~ > > >
HA |0.67>~| > > > HA  |1.96 ™~ V > >
MA 0.59| ™| \V > > MA 2,73~ > >
AT 2.68 ™| > | > > AT 0.52>~| > | > >
K| 0.59 167~ V = K i 0.62 2271~ V V
TO 0.2111.37|™>~| > > TO 2.70[1.93]™>~_| > >
Mi |4.24 5 .00 0.56/ ™| A | V M1 |4.51 7.62 464> V|V
SE 5,13~ > SE 2. 14>~ >
H 1 10.81{0.4900.26|1.40|1.01|1.36[0.35/0.36] ™~ H 1 [1.4110.30/1.46[1.660.14]1.42(1.21[0. 16/ ™
ftems Abdominal vertebrae ltems lateral line pores before vent

Locality IF UIHAIMAIA TIK 1|TOIMI|SEH 1 Locality |[FUHA|MA|ATIK ! TOMI{SEIH !
FU. ™|V > > FU > > > >
HA |0.05™>~| > > > HA [1.61>~] > > >
M A 0.31>| > \V = M A 2,73~ \V > \V
AT 3.1~ V|V \Y AT 0.14™>~| > | > \Y
K1 1.32 2200~ VV V K1 2.16 1.55>~_ \V \V4
TO 3.40|1.02| ™~ > > TO 0.28|1.59|™~_| > V4
M1 [0.36 0.07 0.56 >~ V | V M1 2.04 0.39 0.44~_1 > | \V
SE 0. 74 ™| > SE 0.39™~ \V
H1 [0.280.28 0.27 0.41(0.06/0.00| ™ H 1 [3.22(1.63|1.31[0.73[1.36/1.30/0.990. 12|~
ltems | Vertebrae before vent ltems | Dorsal fin rays

Locality [EU[HAIMAIATIK I |TOMIT|SE|H | Locality |[FUHAMAIATIKI|ITOMI|SEH I
FU ISV > > FU >~ > > >
HA ~ > > HA [0.46™~_] > \V4 >
M A 0.7 ™ > V MA 3,32~ > > >
AT 1.08™>~| > = AT 3,34~ V| > =
K I 2.77 1.60 ™~ V V K1 0.87 0.59 ™~ > >
TO .47(0.60[™~_| > \ TO 0.21]5.82(™~| > \V4
M1 12.40 0.65™>| V| V M1 (1.72 7.27 1.38 ™~ V | V
SE 0.711~| V SE 1,200 >
H1 [2.610.3900.30/0.C0l1.500.40(1.05/0.70{™>~_  H | [0.20[0.333.41] 0 [0.14/0.22[2.11[2.67| ™~
ltems Anal fin rays

Locality [FU[HAMAIAT|IK I|TO|M I |SE|H I
FU [V > >
HA (0.07>~ > > >

CMA 0.35|™~| > > >
AT e~ V|V >
K1 0.69 0.23[>~| V/ >
TO 0.790.30[ ™| > >
Ml [2.02 3.86 3.9 V|V
SE 0.56|~|
H1o o |t.11]1.73]1.39(0.56|0.60(1.05[1 . 14/0.31] ™

R DTS ATTDEEN b - & bR E &, EEBEND 5 & b/hSV, & UTHEBREOERIS X
OEASEDS & bV HIA S, I E IR, TR & OMIMHARE OIS BT L, HAT A
K, U - TEBETETho S - X b Lign,

TP S COTHEES RO TOMETEIOBEN D » & kX3 {, BEFEREENS » & d/han, o, B3R
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BREED b OPREBEEICILLU TORPARWERZRTY, FEEIIT D OHET 2 SFicfT I3 8Ll
BEAVED OND, U UBED & - REHOMS L ORBHIRE IS TINTEEZER L, LighsT
ZOTNIREE LS O TN,

FFRAECCRAIEN S TN - X D LBV L VI E TOMG AR T TR EEEL R & 0T
BEZRIV, BROPAMEICRET I EFEL DB 2BEPH5 X5 0H bbb,

HREERBI RS S NT, WIS 16K THIBRNERNREY b 100, FHEEKIHI LM TRE
BEFS > &3 RKE L, DOTAFREE WKEEOIET, SWREEVS -2 /3, o/, e
AEEEOFEED IR X100, &ERMZINOEmE LT, BUTHEHO S ORI EEBPAIN LS
THb,

B TR EEEC IO TNTREES S - & b Rx{, DOTHEHAEE, REEECHTH Y, HiF
BREPS 5 & bhav, Lo, HEBSEOTHENILENAS {, MBEBED L OIGRNERZRTY,
BEICAHTIEFO b OWENEAY S 5 L 31CHLND,

SWEHEFED S DL NTHS &, TEBRTIOOEEE L, EESHTINEEE, IIMETOBRE
BuidfIGEREC, TLFY 2 TOMASS /AR, FI0REAIe X OB LS s B BRI E N
TN 5, & S AR T A UIRINEEED b DT LR, BHEEEEs L I & TR LA
2 E RN TS VAEBECHB U EEZRT,

BEb Uy

3KER D BRI N E DARETERBICIOWNT, WIN DM THSEREOE UWEE 24 6 O, (85
OEHEOHEN 245 &, WA EE—AEE - ETHEOIHCNS L0 ER, M TSRS
(HL/DL), #iE (SD/HL), RE (ED/EV), ¥#owx (HL/DD), ®HXdwA (SLI/B)
D 5HE, HTRERERE (HL/DL) O 1 BETHD ., LD 5 HIEREER IR & § 1TBHH
HEEED b DD 2 BEHD § Db UTE L, BREFEED S O & {0, BEOE I EU L9 2fEm
VA GG, REUIAEHEIFED & O Tl AR HR {, FEANHEREEAEE T, BHEED L oixens
O RRT, WAREZIEED S OB - & b/, BiEAED, BHEED L OB ~ L b KRE
<, SeuiEdio,

REEFIERE — R B EE — BB ORI R OIS /N Z L T2 2D - 5 D UVIIBEZ A L
5. $abhbiEERE (TL/TR) &ILE (TL/IAL) ©2EBTH 5, BBIZREFEED S OMBEL, B
HHEED S OVPROEHEN DD, FBEETIRAUL I SHERRU TN S, 3 5ICOESEP REETERE —
B EE - BEREOIBIUNI L S EIAE (TL/BH) LRE (HL/ED) Thi, ChEdI
LRENS R EIEL S - & KL, BIEREN S > LB L, £, REUIBHERENS -2 /s, H
PiRE D R B IR AR DS, Wb BB & RO L OMICERSEROLNC L, ERE
PHELAV I BER» 2 LEBD LN,

3 7Kl b 1872~ E DRFINEEN R T EROBEAN TN, £ L O b\ IR — R EE— B
HFEDNRC £ L 725, O HLEMER, TLME TCOEMES R X 0BT T Loy Zmy &1,
EBEFBEREDS & - & & 54, BUEED L OBP . TR, SRS & B IR & e TR
EORICEBZEDRN Eip b BEHERPBREA AU L > HEY D 5 L 9KAH LN, U LA
BIEREE R SR IR L O3S - & $ £ 4, BEFIEED § o & bV EAZR LI,

PLED & 5 w2 NZ U A 5 1 5 SRBREBO S [E TR § IR E OB R /KO A IR 1T iR 4
LREEOHE, & i< HUBBS (1940) DU 3 FEBEDMEICEIRT A 8% —RINICEBETHC LT X,
FITARENIBEIC DN TR FIAR A BRI T AEMGOKBOERICEEIN S LHEINS, EFE
EEIZEHIORED S - & 3 MOBRAKEICT R EEBA SN, FROKREEEMD 2 KB L TEY,
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B IEREEE T b - & ST KBS O RETH 20, BEUS-LEREEDO RER
BB TH 00, E&UTIOKBICAERTARBEZZ DN, LIy - CTHREZHEHEE 2T 2 8%
WAHSEE A 5 A b 9 HOMBR &, BMAKEICHL TBEKRIS S IR, E I EEE -
Ve B D 1 5w BEIORERT Tu DK & Higd B 2 AERKEIR RN, 9 UIZEESE C ORI
I AR ORI & AT S Th 5, BZIMBORERKRIC T T ORI L 25 A
B0 8 ATHY, BHERED L OTRBREOX Sics AhE»r s 9 HFRTH %, REEFEIED b O OREII
ORI TH 503, BEEZibh, ZOERFBREERIBNEKRTH > T, EOKREIEEL
B 3 ErAy7s % HUBBS (1940) % TANING (1946) g & DHEmER IS,

MEDX 31T, #NFNOKBOBBERDERIEC b &S (EEESBEY ONHY, ChLOFE/mEL
T B 3 2RI\ AR OB TH »C HUSLEY (1938) 805 X 572, Wh©) 2 IBRIEERT sy
AEROWMA TEEENG X 572 DT, BLEELO L5 W, Wi L O7kgz & OEE
PRI TR L, O BB R & D0k S REERUE TR, BB 5 (1957) MSEEITEORR &L
OIS TE L NI EAORICEEREEIIE » & b AUOTIREP 12 X0 KIS L, MERERO
KBRS o AERN L Y TH S,

KPR A KBICET 5 < 7 7 TS T 3 AETEEOEROTIIEE & U TBRRECRE D eg
BEHEEEBRUTED, ENIKEO L OB B EL, I UAERELTIKED § Ot TE L
22T TS UIELIEED 6, DT hoEm2RIEE L LT, |E (TA/HL), TH
E (HL/DL), ITE (TL/AL) QSIUURE (SL/IS) BERMUTHEILRETAEEARELLY, &
17iERE (TLITR) B8IOBHE (TLITI) RERMIETAREELS3HAZED 5, U Ui
D% OB TR E L, AEIFEE T BEE TR0, WINRIHEL TIEAO 6 O E SV ™Y
HoNb, T, &L HUXLEY (1938) O 3 ESRS/ AN & B BREOM CHEBACEE T, ©
NeEE U CTHATIERE L DR & UKl LE 3,

RO L OTEILCHAKEED FNEN LR TS 5, U UARBENCAIT 5 M0
BT ATEE L H 205, BEE (SD/HL), BW (SL/1S) 8k0wE (SL/h) ZEDE
FELETHE I S BB & ORBIEE CRKEBED/N\FREED b DICELOERRERT L O8D
o CDX 5 ICHRBREESEJOEESA\TREE, 3700 bt RYERRD 2/KED & © LAH B
WRRTC ERESRIITEEY DS, INLOL ERBREEROELUORE LEEND Y, BRKNIEED
BEZRTEOTRBZVEEZELLND,

bR =

1. AFROERR L OBBKEICET 2 A28 LI~ 7 F TOZENEIUT DN THERIZE & IRED
25 Ve % ki Bl g Uic,

2. FERFEEFED N ® X ESINEES L OREIE b O L BEEREE L, WG HITRBRIIR
ERRN

3. RERIBE TR, BHEEONTPMO 2 KO b O X b EBSIN,

4. KEHERECHRT B~ 7 7 TOE T, BE, BRESIOTHE S SERR/S T sz
HND, TRDLILNGOEEXINURET IR EE L A2EE»D 5.

5. EIEEIEE TEREBLEI T b O EIC BB,
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EHE W il B 5
Chapter VII. Osteology

¥ A B &

HASTICEET 5~ = FHOEICIE ~ £ B Muraenesox (1843) 38 X U + # 7 + TJ& Ozyconger (1867)
C2EPHON, F05 ENTBTIZ ® M. cinereus (FORSKAL) *fof, Frili - &3 (1954) HSEidk
UTc A ZXne M. yamaguchiensis KATAYAMA & TAKAI 2% T 28T, Ny F 47 F TRIZ A S F
HF7 =2 O. leptognathus BLEEKER 727 1 B Ch B, v F# 7+ 73 BLEEKER (1867) 3B ATHE
TEREUIERC L > THRRL, the e FieBuni, SR ORI 1 BT, BADEORMRKEOL
BRI KB OB 5,

ST, NEMRBCEY 2 REORE, DRSO D SHOERY S 54, BRI BT
DIFEFDOUIETIE BLEEKER (1867), GUNTHER (1870), JORDAN & SNYDER (1901), JORDAN X
TANAKA » SNYDER (1913), MATSUBARA (1920), [ (1920), =4 (1929), SCHMIDT (1930),
AR (1936), FHMHEEHAE (1938), il (1940), #B (1955) 2 OMFUSOERLTNEALND, CTil
b OPFREEL UTHORRE, MBS L OCSEHROEIR, SEDROME, MEmaToRiEs Lk ORE,
gt X O WEROFEERE, WLMMIEZ & OIEEICE &S0 TABEL TN b,

—J3, GILL (1891), REGAN (1912), TREWAVAS (1932), BERG (1940) & (X ISHE4RZEE L,
CAUT S &Iy - X RRBEORGEFIC DI A HTE R0, ARG OWT S ER LI, LbLInbd
DEBTIINITNENEFHCET 20 X0 BEITH Y, LIthi>TRARED 2 BOHME LCR I hif
HDISICAEL EBDOND S ST b,

FHES ST TR, LN T RO 2 BMOBBR IR L, BERRE LI, v X BRSO RS
BHAROTZRHIFE (1956) 1TL » THEBT LN TV 5 1 5 ERRRR T 2729 3 b) TEETH
LOT, Ny FATF AR L ED TS L INE OB IR O S LOBE 21k LT,

BARET  TRFBICIS T, JORDAN & SNYDER (1901) 1Tk - T TSR FRET 0577 X
T, ZO#I LI SNYDER (1908), JORDAN & HUBBS (1925), HIF1 (1931), M &FE (1938), 7
B (1940), A (1940), ME %S (1951), B (1955) 20k O9BH (1956) BITL - CENE i3 3
ESNIz, & B (1956) @RTICU T - THEIS X OPETRRIC DN TRISH s FfRat 23t s, B

(1940) @ Coloconger BRNTHARE 7 + T Efal % 2 EFHOE 1478 4 EERRICE LT,

IT, PERAREDAFREONIEFICIOCTERINTO b BEREEE E L THREETH - T, &
ERDSONIHE, AIRAIO MBS ONE, FEOIREL, WEEOE®RS L R, MIALOIEe ) OE
ILFIONIE, EIolkte, W6, Migetie) CNRAFISETH B,

CNLD3 %, LEDYHEL (upper labial flange) O&MEE REID (1934), MYERS » WADE (
1941), WADE (1948) LA D v+ ¥ HABODETHERL, ZOBEERLEBLIY, BAED b O
CDWVTIEHR (1955) PIREF (1956) DMRINL, Hlat# Ui, $BORER S L OWREIr L T
BES ST 245, & <ic JORDAN & HUBBS (1925), M &ARE (1938), AR %4 (1951), MAE

(1958) 4o X OVBREF (1956) & WSEEMISTORR BT » T\ %, BIRES X RSFLIGC D Cid, 1855 (1956) 1c
Lo T TEHRIRANI LWV A B,

PWHOEEIZ AARE 7 7 TREBEO SIS TS E ) b U HBRE DS TDI T2 - 7005, FE
(1985) 1T & > T2 OREMDIRIE SN, MBI (1956) 104 > THAe L O, INTER, JEE (& < ic
%%%@,L%ﬁﬁwﬁm,%E(w&wwbﬂhﬁ,ﬁﬁ,%ﬁ%%,mi@ﬂ%%ﬁ%@fwﬁ%g
PR s,
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T & M OTHR TS & R EIC DU TIE, BEEBE(1936~737), GOSLINE (1951) L0 v > ¥ BRUE
TR T, M (suspensorium) MRS & EANCOWTIEL, §TIC REGAN (1912), TREWAVAS (
1932), FAE (1955) BRI L, I 5ICABREI DWW TER (1956) BHERE 21710

BT, GILL (1891), REGAN (1912), STARKS (1930), TREWAVAS (1932), BEEBE (
w%~%ﬂ,G%UNEQ%&J&)%ﬁ,t<KIE@W&;%EWMMSBmﬁﬂmﬁmﬁmfﬁﬁ%
WAz, BAFED b OTIHEE (1956) 10k »T, CHEHET 3B OVTHEELBEPZINI B
%(wwmaghmdéiBmmE(W%~%ﬂ,ﬁmwmms@%@,GWUNEU%&Jw)ﬁ@@ﬁf
FEABETERL, ARBETIE STARKS (1930) pSR&LTcH, BAAEORFHRE TIZRE (1956) T
& o TR TEHMIZE BT ahic,

BHET 46 T OB S D Tid REGAN (1912), SCHMIDT (1925), TREWAVAS (1932) LASHIFEL T
WAD, BABED L O TIZERE (1956) OB D HITHE 8780

EIEI (1956) SR LS BENE S ~THART F IRAEE Q<7 7 TORITERE LAHE
EONTL Sz, ULinl, 77 THARORSHEIT TREBHICL > TR EALRTINDT, FE
BCRREIRL, AT TIZEE (1956) 101 - TSN TWENED, & QCHERIEE L2 b CCER
2L x b TEEEEDND 2 « 3 OREC OV TREN TR ET BT E &, ZOMOBERRILERE
(1956) & DB EENCEES 2 BRI CERIC AARE Y +» TREBOBHIBEL Lo sl L e LT,

RROMBE LU HE
KR 5 Te N EBO 28, NEBINAXNEFI9524E9 AL TOMIC, HITEHFHKET, MUK
B X OEMRIC L D, EIoay F A T o TIR19524F 4 B 5 19534F 4 A ¥ COMCERIRERIT =8 Al
P36 X O EAITTEBEATEICIONT, ERMERTENENEESNIZ O ThH b, Chb OISO

FoR R X LTS ss I 1o,
PR S AL MG T & A TR BRI T 2B TiT- kL2 (AL TH %,

Table 135. Number of specimens of Muraenesox cinereus, M. vamaguchiensis and Oxyconger

leptognathus used in the internal morphological studies.

Speciss ! M. cinereus M. yamaguchiensis
-
No. of Tota! length (em) No. of Total length (em)
ltems —
specimens Range Mean specimens Range Mean
Sex unknown 27 28.10~87.00 45.28 5 94.00~116.00 107.80
Male 12 70.10~71.40 70.80 10 78.90~174.30 128.71
Female 27 66.20~132.50 84 .84 — - —

Ozxyconger leptognathus

No. of Total length (cm)
specimens Range Mean
20 27.20~48.20 36.35
22 26.90~435.55 36.18

7 & TRHRIE O BERAPENE 195148 7 A 5 19556E 6 A X TORIC, B, AR B3RS, LES,
GBS S O KT S LIRS NI O R ERE LI,
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%%&ﬁ@M$WVUV@ﬁ%EU,E&bf%@ii%%%@,%%%T%Wb@ﬁbkﬁ,@@%%
IO D VTR EM TEBL, Ob vy CEEUI, P I RREEO Y B, A4 v a g o Alloconger
shiroanago major 33X (Nt X ¥ 7 5 T Rhynchocymba zenica 3 EETER TOWIBRICRI LTz T,
Vv ) CEECEA TESOAREET HICEEDT, Tr7 F TROES 5 L 0N EHERET (1956)
i -7,

Table 136. Specimens of conger eels used in ths anatomical studies. No., numbar of specimens.

T —— ltems No. Total length (cm) Body weight (g)
Specises \ Range | Mean Range Mean

value value
Anago anago 10 46.56~56.90 51.07 | 226.00~485.00 | 339.75
Alloconger anagoides 1 30.20 30.20 100.00 100.00
Alloconger shiroanago shiroanago 10 33.10~36.80 33.43 | 47.00~100.0C | 66.30
Allloconger shiroanago major 10 36.20~50.20 41.54 | 82.00~232.00| 138.20
Congriscus megastomus 10 28.00~39.26 33.00 | 28.00~ 99.00( 52.50
Conger myriaster 10 37.70~76.20 56.00 | 84.00~1000.58 | 371.82
Conger japonicus 5 61.20~85.80 74.18 |460.00~~1264.00| 799.20
Rhynchocymba nystromi nystromi 10 31.00~43.25 35.33 53.00~164.00| 75.80
Rhynchocymba nystromi ginanago 10 25.65~47.70 33.45 | 21.00~213.00| 60.10
Rhynchocymba zenica 2 25.40~25.60 25.50 17.C0 17.00
Rhynchoconger ectenura 9 | 28.90~64.50 | 42.97 | 16.00~332.00| 116.70
Promyllantor nezumsi 10 27.80~37.00 33.69 | 17.00~ 36.00| 27.40
Japonoconger sivicola 10 39.16~49 .20 45.69 | 73.00~209.00| 132.00
Congrina retrotincta 10 36.80~54.20 44.70 | 62.00~246.00| 121.40
Uroconger lepturus 6 37.20~63.10 45,50 58.00~334.00| 135.50

R BB R

A. N Bl AaE
1. & %

R DR & £ OB S OB B SRR LT,

NEBIOA AN DDA TING L HE L, RERHALT 2 MBI AIRICOBE NS <, &%
Eb,%@%M®$%%KmﬂwﬁﬁﬁéoA&%ﬁ?fﬁ®ﬂﬁﬁﬁﬂ%ﬁw2ﬁwé®Km@?étE
PALDEEDMEL, RFBETH - THHBD L Nt w509 5,

B BICAE N ORI MR (pterotic) FEEE (frontal) 1T CILBHN%BET 205, ~Eer N
zfmffmﬁﬁtﬁﬁﬁm%ém%%b,ﬁ%mﬁﬂ%®%ﬁmwmfmothé%%wféc&@<%
BAZEEL, %ﬁ%(l)f’aﬁuﬁéﬁctﬁb\Tﬂﬁ@“(@ﬁ?ﬂﬁ‘éo

A>fﬁ?%ﬁﬁﬁﬁ%®%%&@%®%@@@%ﬁm%ﬁﬁf,&%mﬁ%®%ﬁ?%m@%mme
TRABSHCRDN, BEORICIOCTERN 2 BB SICER 2, SHEEH (premaxillo-ethmo-
vomerine plate) OEANCINTHGERINEEO 2 B TIZY RS IR L B BOMZE - TRIBFICED DS, »
vfﬁ?#ﬁm%ﬁ%%ﬁ®ﬂﬁ%ﬁﬁ?&@m%®@m%ﬁéoitTﬁﬁﬁ%®%ﬁdﬂ%E®2ET
Mﬁ%®%@mﬁ?6ﬂ?ﬁm%ﬂb,%@btﬁ@®%ﬁ®@%wiof%&§ﬂﬁﬁﬁﬁﬁﬁﬁm%o
TRHWHEDS FBREITIS & 85

Avfﬁ7%ﬁ@?ﬁ%ﬁﬁd%%ﬂ%%%bfﬁﬁ?é@?@<,EH%®%%mEMKEL&%ﬂ@
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Fig. 49. Lateral aspects of heads in M. cinereus (c, d) and O. leptognathus (a, b),
showing especially the lateral line system. Canals pass through the muscle or dspression
in bones are shown by black lines. Pores opening to the exterior from the canal system
are shown by black spots. aa, articular-angular; an, anterior nostril; ap, anterior canal of
skull-roof: de, dentary; ey, eye; fr, frontal; go, gill-opening; ic, infraorbital canal; mp,
middle canal of skull-roof; pc, preopercular canal; ps, pectoral fin; pn, posterior nostril;

po, preopercle; pr, preorbital; pt, pterotic; su, supraorbital canal; te, transverse postcranial
canal,
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CHEEE (HE) KABNE, 3700 bHEE OBTEOED IS TE LS & ST HIcE S, M
BERHTEOHRM, D% A ESOREL 5 DR UBEEBOME, T5hbBES & BT 2 H L
TGy DERBDONA 28 - THIMER AL, NeBO 2B TIRFEEEO FEBIEDIE TER & 75295
N FHT F I TERRER O BB ERIT O TN, S SIS A - iR B F®IC 6,
THEL, €O—DRHBEEEMN T F2EHCEY, ho—2BEE (articularangular) 24T
CTTHAEE L 22, THREE N tBO2ETREGEORM» CELICEBRNZEEL, 3 5icEg
(dentary) Z2ENTHIGICED, ZOMICEBON FEILS  OBEEONHBEAT 5, —75, ~oF
A7 7 I TREE RS LR OB TRICER SN T 5 —EORET 5 BB 2RI E

Z)O

2. BRER (cranium) BRUZOWEE
U ¥ AREOD HEOTEE I L IMbOBEROEEIC DT GILL (1891), REGAN (1912), STARKS
(1930), TREWAVAS (1932), BEEBE (1935), BERG (1940), GOSLINE (1950~'52) &2 J — CHF%
WIEINTONAEY, TNs6D) B REGAN, TREWAVAS 35 ) (X BERG LITARAEoOmEY, #HE, &
EREhE 30 & 082 DT I BEIEE R ERIL, BOEERH - T3, X CHERREICISY 2RO 3 -
EBEETMESRLLTIE, NEEO2MITIE  exoccipital brush - basioccipital brush »iEEd 7

. ~
o) [,!
mm ' papti o

Fig. 50. Cranium of M. cinereus (a, b, c) and O. leptognathus (F. g), showing especially
exoccipital brush (d) and basicccipital brush (e). a, from below; b, from side; ¢, from
above; f, from side; g, from above. as, alisphenoid; bb, basioccipital brush; eb, exoccipital
brush; ek, ethmoid process; eo, exoccipital; ep, epiotic; fr, frontal; if, interorbital
opening; os, orbitosphenoid; pa, parietal; pr, prootic; ps, parasphenoid; pt, pterotic; pv,
premaxillo-ethmo-vomerine plate; so, supraoccipital; sp, sphenotic.
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B, ANUFHTFITRINGRRLCETH B, Tio, HEEELWREEERT 2E5FREI e BO2HE
Tk QEEL, BELUTHETH LY, N FH7 FITTRINGDEBRFIZITTECHEN.

GEEARORR Y F FEAEORK TH - T, MEE SICHEE, HEel sy 1 BiEaLr
ADOTHDH, CLOBRNEBIIAZNE TRBELUTE N, Fi2C DEDHIEITFIEEF (interorbital
foramen) % S A0S L OBIEE (parasphenoid) EBEENY BH3, & JICHE & ORMATEE OBLN
TS LA, BEIARED LGARIT L - THREIE D s 2Isd, Ny 347 5 T TS & OB
LRI SES 2B 5 X 9 B AIGER L, ZOBMCESBEALTEET 5, HirE R o RHH,
% b FEEEIC IS T A0 A B 2 B TRISHBII AR R b » 1iEER R 2L, £ OERE L
DRSS, 2702 OBEBOEIEE IR 2T 555, ANy FH T F T CRESIFICORY &) ITCOH
SEMIE {, oM L TR UTEERT LT LA%KS, 35T 283 eBO 2B TRHE
ULBEL, BlLUIREeRT, 00 bAEORBE IR E Y, RIRRREORBITERL, TR
ﬁd%@ﬁﬁ%%@éobbémﬂvfﬁT%ﬁfd%w@K%?i5KT@E@%mb,%6Dm%@?
B LI, PLAESR CHEESAPEEVEERET 5, 35 B0 2 BOAGE (lateral
ethmoid process) |3 % — VROBHEET, EEL T AR THEMCEL (EHU TS, £LTH
RO 2 FE TN T OB HENEE ST 5, NV FH T F I TRT 5 TRORED S OIKALNS
& O RS EI5A B, SRDLHMNMERERL, ERICEU LRI, B AT RIS T
Bo 8 OICEBBEROEHII A B0 2BETRMETEEONKER 00, Ny 77 T TRER N
WTEAZER L, TOREESBRL2ERL, FOWROPRIITEN L HEHND D,

SHEBE R OB TR & bl FE Bk (premaxillary patch) &4 (vomerine band) & %
WT B, 3 FESERE TR 2RI AT BO 2B TR & IR EVRET, CORIRETRLET ~
SR TH A, CNLIXEEL | LHHET, MRS CRY, »oPPRSIHNT S,

SBT3 S 5 s D, REFIOBIIEL Lk E L, FORBSINBLIZIRERTH 5, EITM
HIEFIOILEE BRI 2T 5 72 RIS O REE I AT 2 ORIE R 5, £ 0 b 3 RHEEP TR
HOBREPEATENT 5. 3 5ICHSESIOMBOREI/NS <, B EEBEMEONFIOREICEENT
TR LY, CBIDDBITICHE S, KIS RADHRUTIRLTNE,, CORBIINED
SERAOC NSV T  EEBD bND, Ny FH T F T TRAT LB HRBICES 5 REXEE 5 ~
KT, 26O EAETN 1~ 2 KORBEIROINEY & 5, HBEEEOHRIZ 1 ~ 25, 2510
12 HUT S BTETIROB M LFlicis b, 2R E U TRERZET 5, (b OBk s bDdThs {THL
L,

B (frontal) PEGHEESL T BREAT AR CEREE EHET, CORTRINGIEALRPITT
FIEBRICET b,

o RO EC B b A BBk R ST DL Tid GUNTHER (1870), &H 5 (1954) ik > TH
BEXNTNLED Th W, Ny FH7F T TENAERBEICHEOND X 5 LB S 2RI
W65 i EBAEOEBIRASREUTRET 2, Ny ¥ 77 I TR s THL, ZOHHE
PRI DR TS FERIC A X L THEER L3 2R L, & 5ICZ OREO M BB E OE 5 B
WENTsh, EEERO BB /S $H O ERRO I EE S WEOBEN A 6115, LDXOS
B 7 F TEREED 5 B THMEOBE ORI A 6N 0T, NERLOELVVHEETRT DTS
B

pE  (orbitosphenoid) (3N EBO 2 TR ZOFIMMBEDREZRL, BEWELUIREL, B
SRR - EES (alisphenoid) 1L ZMENBIATL, THIZRO KESTZAIELE (parasphenoid) DR
WCdh > THEHIET A L5 EBEET S, Ny A7 TOIRBEOMBIBEICE LS EHTAC LB,
DEPICROEEDSED bNBBEE TH - T, BROBHRICHLUTIBRL, Nel0 2B S L
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FTh, PUTRIEE & B BIE 2 72 X750,

HEEFEB (exoccipital) 20k INEERIAE (bassioccipital) (3 NEBO 2 BT HEE B ORI TR LT
BIETH L, Db b Difd FHES (supraoccipital) O & IIIFE—~FES FICH D, N T H
7 TTTREERTEEOBIESE UL B ENRT 2D T, FRIESOBIBIII A PICERLCH .

COLSENERBD2BENY FH7 7 TBE CREZBRIBOBEHSEL (HBTAEN Y TEL, F
TRIBNIZL S "= BO 2 BOMNMETHBICIZE® 3 A0 5 78 5 exoccipital brush SEEEIL, T i-5E
PRI ICiE 6 & basioccipital brush p3EEEId %, exoccipital brush 132 L OB TIZ S TE
DOHMPTCEEEL THEIZH b, basioccipital brush (3 EHE FMD | B2 TENENILETE: LRI
TREEL, BUBBPICEREEAT S, ChLORTROBIEANY F 47 F T3 s 5NN,

BIEER (suspensorium) TR OERE (palatine) & BIRE (pterygoid) 13 &L T 1 F Lo h IZER
# (palatopterygoid)* 735 C &, BEFeE (symplectic) %/K < C &i3sk CUREEN 4K LTHGI
BRI AC LB EEHEDC SEBEAELTH 5,

AZERERERCEROBR Th 505, NERBO 2B CIIREL, Zo%iEgi=we (hyomandi-
bular) L7578 (quadrate) DM ZNENE - CREICEGT S, —H, ~NvFH7F 3T EDY
T, ZOBRIBRRITASTVHBITEL, D EEPEEE O T,

EHG LB e BO 2 ETRIMELVTHRETH 505, ANy FH7 7 T TR T, HEEOEH
AT LEEE L TFOEMEN T BO 2B TR UAEEICENDS, Ny F ¥ 7 7 T TRANICEL LM
<o

FREFEE (operclar bones)D ) b, NERO 2 BOEHEEF ORI DN TIRT TR BT S (1954) 8
MU, CNEHBOFREFTRIIET, &EEEL, T ERsEd U, EE8 &3 i RE s
B Do N FHT T IOLMEBENERO S DHHT, &HRIE L, FEEEEL L E L THEN(EE2E),

THESIHE L LHROMANER T, IHEEEOTHICESE L, ZONBIEEEEONMIET
Do NTBD 2T C OB ORI DD 5 BT - TEH < 2 h BIBEBR TH %, UL
VIR F A TRBHETIELRL, RUTERZZ350, MSERREREE LR RBRN T, HE:
HERCHRTH 205, SHUEZASHEDBR LB > TNBOT, HMETH D, TIERE ETE ST
VTENEREO 2ETEEED & ) WHICHEEL, 0O i SEBOMICEL PO 2550 %
TRRA D, CONEBEERS E FEETOBREROTIMCE TE T2, X IR T ESrE e (ks
) OBESEE > TERCOY, FHEBEETOEFOMUPE - TREBRORIMTET 2, Ny FHFF T
TREHERLOTHCET 2AESEFONMBIIHN {, PR LHICEEEOBBICER NS MEL  1TA
BT S 1 BONGEN D B, S I IS ML) LT, NERO 2BICA BN & 5 5Ly
=AY

N

Fig. 51. Inner (upper series) and upper (lower series)aspects of opercle in O. leptognathus
(A), M. cinereus (B) and M. yamaguchiensis (C). Total length of the fish (in cm):
A, 48.0; B, 89.7; C, 107.2. Scale bars indicate 5mm,

T EFEL (1954) ARULIZ L 5 T palatopterygoid 2 AN Tid MZRRE L IFHRTAC & &5,
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FEE (lower jaw) IZHE & EHE THEE SN, HBOBEESPREEL, BHEOMMPEAL
Th, ~NERO2ETRESIRSTNSE LTINS, Ny F7H7 T TRHELTHB. EEOWED
FET ARIEOBAGEII A B0 2 B TRESN TS 205, Ny ¥ 7 F I TRERERT, 2o vy 4
7 > TS DR & BB OB s b | EOBRNRENS Y, O RARRO THREEVES
b, NEEO 2 BTREBCHERIIT, D Lo TRIOSPRME L, FiaicaBIlzlE
ST B, WEOBEIE RO 2 B TIRAROME GFE 4~ 54) @RS NAET, HABSEHROR
AR B0 TN D ORMITEEOMOIBOBE L HEL LA RV, TF, T b OBREO AR
ROP S NED B B o BTSSR TR 3 51 Td 525, MR TEPHFIOEREN 2 o 1cnpil, 4 w5l
TR B PSS SO D AHIFION & b /S, FRRFIOREE b - & 3k E L, BIEROEERER <
& 3EET, MOEMIZEEL, FEEZNET 5. —F, Ny FHT I TR IWIT, RRFIOEER
2 TEADS, SR LT 3 LT TR, Ri0, N EBO 2 BT PSS T U AHIETITEL D,
NUFH T F T TRAMEFIO 55 e U A FIRIICESE U T b, SEFIOE 3@ EBO 2 BT
BEHIS 8 - & b B L, AU E DIMITIR - TR L, RIRINE T LG RN T
BEIBEOBEBICE TR L 50 Ny FH 7 F T TRABREN S - & bR, ZORIMIASMETIORN S
D BIEAPIETETIEET %o I LAY FH 7 5 =0 PIHIBEHI D3R4 D Bk E#hic s U CELAYIC
S5 L, BUCRETTICE . LinLAEED 2 BTGNS o 72 {500, 12,
AEFIORETONBREBTHEEL, v+ 7+ o TSRO —373 2 b CRER XS T
L. AMEHEETIAE AN O T, S OBEFVEE Th 5, & T, RUROEEIMOBITLD EFELIE
L, BRUITTE IS Y, TN U FEE OIS ST b, NERO2ETROUAR
SO U, AEE ML D RESESIO S HARNITEN, 2 U THRREII SR HEEICIST 2 &

BU L5, WHEFIOBEERE L DKL, HE» L E&ESFEHL TV b,

% 10
]
: mm

Fig. 52. Lateral aspect of head bones in 0. leptognathus, showing especially both the
upper and lower dentition of the mouth. aa, articulas-angular; as, alisphenoid; bo,
basioccipital; br, branchiostegal rays; de, dantary; eo, exoccipital; ep, epiotic, fr,
frontal; hm, hyomandibular; if, interorbital opening; io, interopercle; ma, maxillary; na,
nasal; op, opercle; os, orbitosphenocid; la, lacrymal; pa, parietal; po, preopercle; pp,
palatopterygoid; pr, preorbital; ps, parasphenoid; pt, pterotic; pv, premaxillo-ethmo-vomerine
plate; qu, quadrate; so, supraocccipital; sp, sphenotic sr, subopercls.

= LR (maxillary) @ eEO 2B TR L CRET B, & QCRIEESRINEL, &fE STRICE
L, ZOBEEICHEEGRET 5. 2 L CEBSIBHICET 2 oMK T, BEEENZIL < il
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Hid 2, 37z, COMMEOMBRINCIEET 285 0O%ME M H - T, BHEES CEROET O
K OBERISL, DONFERIL, RIZBNEARERT S, LTI OBEEISEIEE S
BABERERT, EEBOMAPLUDOEL Y DORFORGEIETILH 5. 2% b PEREOREDE
BLOR 5 EADHMTINTHEHL TS, S5 EEEOBEHIZNE L, »o% L L N Bl
T2, =0, "I HTFIOE FEBIEBROBH T, 20PRITIZ00LI~IURITH Y, ST
R 2. 70, HIHSBIREBEHT 2Dk S b 2ORHOBMICHBEL, ZOBEHEIZ/NS L, »o
MBBT, "EEBO2HO L 35 UEABIRV, & L TEEEOBESI /INSE % 4 DSBS & OB 258
BUTO D, ZRHRBOBAEN=EO 2BEE L CBERRITL, EPWRENC L - THM & Rl 2 3
2o s, COMEOHNZO UZACHEEBBALUBST S,

EEBEFOEININTBO 2 B TIZERE 3 » 450 T, SMU L BLOFTEINIESAET 5, M PIEsIo 3
OP b - & BREV, FHUBINIREATRER 151TCH 25, MATIEE QX EEDRIZHRO EHE
WNEDSHIN L T 250872, LR REANCNENEET 5, 3 5100 ORINIFRREE] - Z 1
CBEND. Ny T X7 F I T IR R ZS A, RREMOTEFIHBESTL, PHEIIZCNG SN s,
FRRSIDEIIE & - & 3REOW, NERO 2D L ) IWBERET, BHTO—IT0 b O BB TEREEICE
BOBBP D2, Lo OHIMEL TH. L L, NEBO2HD L 91k 3 LW, Wigokk
B3 T BO 2 BT PRSI DEIEG B0 — D 2B TEIR £ /25035, OWMLIE & A & THEEY
T, DIPICSHINERT Do N T A7 F T TEPIUBEFIOZEE A U LSBT0 50 T NS
KEMNT 5, Ei0, EERFOFROBAE N + ¥ 7 T TREESEEL, WESRESAR2ET 5
W, NERO2ETRUSIERIBL, DUSRTETS 2,

NEBEO 2BOHAORBRBICOWTREFG (1954) B {b UL lE 2117, Chbd O 2 B Tl
RERPTIEH 2 NENE 5T 50, HBUILEARWTNANEL, FTEUREEONES b - TE
U, METdd. NI A7 FITENEBEDO 2O D EHET 5 L8, BET, FEUZLPES,
TIEHL 7 IAROMETHEOBEEOERNED & > T 2T S D 5,

——— 2

Fig. 53. Lateral view of the otolith from left side of cranium in O. leptognathus Ay, M.
cinereus (B), and M. yamaguchiensis (C). Total length of the fish (in cm) : A,
48.03B, 132.5:C, 174.3. Scale bars indicate 5§mm.

UbRkEEUTHEHESS L CHBEEORBIC DWTELIY, HHE RO P e, e, X rm
BB L IHEEICR T 2EESTREFIOEIICONVT, 317, EESEBNT 2886 I0HEED ALY &
COWTENENEGHEFINCHRER L, WRBOMORERA D LROBH T 5,

E EBEEE IS L BB IREITCIS T 2O, MRS X ONBESIOE X, = FEBEEOE, 8
BRHOEISLONE, MIHEERRIGEEE 2DORIESOES, BLNEMISHEOES, X e
FORIBICHEEDOEI ZENETNWEL, #8137 BOHBICRT L 5 KEREOHEGLERY, HE®
MDZEFRZ UL NTcOWE 137 B L PESBHTH B, INLOEERIRLUTNS L 510, FBEOHEY
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Fig. 54. Showing both the upper and lower dentition of the mouth, also method of measure-
ment of each dentate part. a, c, M. cinereus; a, d, O. leptognathus. a, b, upper
dentition; ¢, d, lower dentition. de, dentary; mb, maxillary band; pp, premaxillary patch:
vb, vomerine band; D, length of dentary; Dy, lengta of median series in dentary band; Dg,
length of outside series in dentary; Dg, length of inside series in dsntary band; M, length
of maxillary; My, length of median series in maxillary band; Mg, length of outside series in
maxillary band; Mg, length of inside series in maxillary band; MW, width of maxillary band;
p, length of dantate part of premaxiilo-ethmo-vomerine plate; Py, length of dentate part
of premaxillo-ethmo-vomerine plate; V, length of vomerine band; Vi, width of vomerine

band.

Table 137. Ratio of proportional msasurement of various dentate parts in M. cinereus, M.
yamaguchiensis and O. leptognathus. No., numbar of specimens examined; C. V.,
cosfficient of variation. For method of measuremant of each dentate part and that abbrevi-
ations, see Fig. 54.

W Ozxyconger Muraenesox
Sp. O. leptognathus M. cinereus M. yamaguchiensis

ltems No.| Range | Mean| C. V. |No.| Range | Mean | C. V. |No.| Range Mean | C. V.
V/pP 18 010> o4 1428 | 26 0'505f90 0.8 | 11.76 | 13 0% 076 | 5.2
Vy/P 18 (002 0.02| 18.18 | 25 070~ Joos| 25.00] 13 007 008 | 6.25
MW /M 180 g 007 | 588 27 O'O7afio 0.08| 1.0t 13207~ lo0.08| 9.09
M, /M 18 82> lo.8s | 25.58 | 23 065~ J0.75 | eer| 13262 Jo72| 556
Ma/M 18 0'505f71 0.62] 9.68 |23 0'398f56 0.46 | 10.87 | 13 0'376f53 0.46 | 2.17
Mg/M 18 083072 | 604 23 031~ los0| 18.00] 13 045~ 4 054 | 11.11
D,/D 18 2T o8l 2.47 | 2 063~ lo70| 42913 -9~ o2 | 1.9
Du/D 18 0'405f62 0.48 | 14.58 | 22 0'316f44 0.37| 1.08] 13 0'275f43 0.36 | 1.39
Ds/D 18 O loas | 625 2 0‘546f65 0.59 | s.08 |13 [0 tose| 5.5
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Fig. 55. Ratio of length of various dentate parts in relation to cranium length in M. cinereus (6),
M. yamaguchiensis (]) and O. leptognathus (/\). For method of measurement of each
dantate part and that abbreviations, see Fig. 54.

HREREEFROEY (M) W9 2E (MW) 2H0T, WINE TIROHIELVERY S 5, T4b
LR oS (P) wid 288 E0ES (V), HEOES (D) iy 28 BHEONHIES
oEs D), BIUEGPEROES (P) ZHT2HEEEOR (Vi) orhZFnofdkidndng
NYFATFARDEDOWHE, ERNEEREFORY M) KT 2 X BRBHOSRIIOES (M,
Ms, Ms), HEOES (D) Cdd 2HEHEHOPRES (D) SX0SHIRTIORS D) DEnEN

ORI T A NERD S ORI,

Table 138. Ratio of proportional measurement of various parts of hsad skeleton in M. cinereus,
M. yamaguchiensis and O. leptognathus. No., number of spacimens examinsd; C. V.,
cosfficient of variation. For method of measurement of each part of head skeleton and that

abbreviations, see Fig. 13.

w Ozxyconger Muraenesox

Sp. O. leptognathus M. cinereus M. yamaguchiensis
ltems No.| Range | Mean | C. V. |No.| Rangs | Mean | C. V. [No.| Rangs | Mean | C. V.
: 6. 72~ 7 .76~ 9. 17~
TL/h 34 7 98 7.24 3.70 | 41 12.47 10.43 11.90 | 15 10'9410.14 4.93
1.26~ 1.38~ 1.60~
hfm 35 1.57 1.46 3.42 | 40 1,94 1.66 5.42 1 13 1.85 1.70 3.53
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his 33 [P0 Ns1a | ase 40 1'15;“_48 121 5.00] 13 “5’;24 119 2.6
hio 35 |29, | 487 | 872 40 A 408 | 1240 15 2'75;f95 312 | 11.21
hiF 35 PO 1 4sa| 735 63 22 250|600 15 S 242 | el
hip 35 210> 1241 soz2|an 7P, 026 | 721 | 12 8'5?5f28 9.45| 5.29
hie 3 |14 Lms | e |es |V, 19s | 574 |15 185~ | 2.02| 5.00
hk ss (13 lazs| s a0 P18, 1275 36|13 ST 290 se2

HEFOEICHT 2R EHOES TINLEOME L2 RY % L 138K L 'HE6MTH D, IHICH
138EDHIEMH S, THbOERCET A2BROEFE 2EH#E 0.05TRY, IhEEAMTEDLUT,
HEOM, BIUONEBO 2EBOROBYEIEE 2RO I-OWEINTH 5,
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56. Ratio of proportional measurement of various parts of head skeleton in M. cinereus (%,
«,0), N. yamaguchiensis (8, [[],) and O. leptognathus (A, N\). Showing especially
ratio of cranium length into total length of fish. For method of measurement of each part of
head skeleton and that abbreviations, see Fig. 13. Cross, sex unknown; black, male: white,

female.

B

@

MEOM THEZICAET 2ERFESEOES (h) KT AHEEOR (d), HEOES ({), &H
BOFE» 6 SO TIEE ToEE (k), $I0EFHTOREETHs, INLOMEMHRZVLTRE
EBO2EOLOVNIERRT, D¥0, NEBO2ETREEEOCEICHUTREYE S 2 E2RT
TR X L, BEHRAFAICEEL TORD, Ny fAF 7+ 3T, ELCEBREFOREITCHL TRED
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COEFFICIENT
o 2 4 6 8 10 12 4

¥ T T T T T T T T——t-

TL/h o— L e S
h/m _+

h/S(XI0 ai

m"mm

h/f (x10 gt
h/p(x10}] o _

h/e (1) 53
h/ rX10} '-—“-1 .

Fig. 57. Showing difference in dimensions of various skeletal elements of the cranium in three
species, indicated by confidence limit ( 5 %) and mean value. The solid area, M. cinereus:
the hollow area, M. yamaguchiensis: the hatched area, Q. leptognathus; the mean is
indicated by a small triangle which projects upward or downward, For abbreviations, see
Fig. 13.

BIBRTEEVAINIAS L, HEEFIEARE U THEVAVEE T 2,
3. EEBBIUEY (gillarch and hyoid arch)

I \
eh ge ¢b pb eb

¢

pisRify

Fig. 58. Upper aspect of left gill-arch(a.d), outer aspect of left hyoid arch(b.e), and upper
aspect of glossohyal and wrohyal {c.F) in O. leptognathus (a.b.c) and M. cinereus
(d.e.f). Cartilagious areas are stippled. bb, basibranchial; cb, ceratobranchial; eb,
epibranchial; ch, ceratohyal; gc, gill-cleft; gh, glossohyal: hb, hypobranchial; hh,
hypohyal; Ip, lower pharyngeal; pb, pharyngobranchial; up, upper pharyngeal; uh, urohyal,

— 159 —



366 = I i BKETTER 8 ()

B MR 4 L NSRS & ik 2 EssicR LT, B Er bHMEOM TEROBD NG HIZES
THEDEETH L, ~NEEO 2B TINTNG COSHHRNTEL, THESE 2F/HT A, ~Nv iy
FFATRINERLS, DEYANEBO 2HEICH AERO FTHEFIIE 4 TS (fourth hypobranchial)
DR ED—EDID, ZDORBOPVE S THED LD » TENENHENCIH SN TN D, Ny T A7
FOTCETHESIIS 1284 FEEDO RIC L, SEED 6 s TEBOABICH 59, ZOTF
IR 5 THEICHEM T 2 EIZ D0,

FIRIES ORI £ BO 2 THABAT, ZOTEMEPPRED, o F ¥ 7+ T TR P
AR 30 5, FHIE ORI A€ BO 2 BTIAS &, BELTNAOIL, Ay F a7+ I TR
ek 520 Thd, FHESINEBO2ETCREIBIOE 4HTO LT (epibranchials) 22
IERN AU T & T ADICE OB & A4S  (pharyngobranchial) ORIRERO RICERL, »ORE
ENTV B, N FH 7 F ITRES PR CE 4 MEBO LRI,

BN EEO 2 B TIRAFEG (ceratohyal) ORI E EFHEG (epihyal) OUHENTHL < LM
UERBPET B, ANy 3 H7 FITROTHIEBHMTARET, PLABRTS %, 145 (branchio-
stegal rays) OEUINETEBDO2ETIT 17~20, N FHT7 FITTE8~9 Thhb,

4. B & (shoulder girdle)

L#E (supraclavicle) @ = BO 2 TR TV E (clavicle) @ L& 2ZX L THT 5,
NYFHTF T TRTEBERN, FHBEETO REE D IIRNCh - T, HARICGEET 21800 TS,
AT SN THGIC 1 R T, @R BO 2 ETRERT, WAL, flifiks. 2L
LIRS B ERMOMEHR R E L, ERIE O FROPIIC S > Th T icfli~ i 50 10, Tl
B, Z20OBEZZEBAE TS, Ny I H7FITENERO2ECKT LI VELULEL, Bk
T, I L, FTHMoRBIEE Th, B%E (coracoid) & FME (scapula) 3313 EMHE T,
U B%E T TE, BFRECigEcdd, Wi s B (cartilaginous plate) TN,

NEBO 2 EOSEFRINRL, BMSISEE BT 2, Ny r AT I TRCOL S RIRRIZRD b
MW, BRI EBO 2 ETIRLFEEL TEL, BIMIINRL, 2 ORZRIAMEST, A L)

Fig. 59. Quter view of left pectoral girdle. a, O. leptognathus; b, M. cinereus,
ac, actinost; cl, clavicle; co, coracoid; sc, scapula; sl, supraclavicle; up, uppermost
pectoral ray.

— 160 —



AABEEE Y - ¥ HASOER, £ X O d 279 367

BEHE ORI ME» OEFORMITET 3, Ny F A7 > ITIE, LIRS EEAEOERRERL,
POy, BB TRV EHE ORROEHUITET BT 5, 3 5ICERTFL (scapula foramen) ¢
NEBO2ETRERFICH B0, N+ H7F T TRERE EESTONBEOKRERITA LIS,

g (actinosts) 12 BEE OBBI D > THERICIIN TS, BWEE 31T 1 FIIEN 4 HONE
Frinbizh, EAOIDIRENI N, NEBO 2B TEH TAOBH 1ZEBRLAET, SEHRICFLIRES
3300, ANy I ET S ITIRE THOBTREEOIKE T, &8N OMIIIIROMEYALND, 35
WS E 3 L OB BEE I AR ORI N BO 2B TRELLAGRTH B, NvFH7+ 2T
EHOTHICHPB IEETH 5, :

5 & 4t (vertebral column)

FHER RSB 6 OBICRUIZE 3 WERB L OBEEITIEEN S 2, ~NE & AZINE TIXENFN 145~158
£ 130~135 T, N5 AH 7 F TR 1~117 T B0 BHEBHUE N TId 6469, XX NE TIF 52~55,
N FH T F T TR 49~55, [LFE TOEHERIISTHEB R E FUiC Ny + H7 7 IW6E L, 48~54 T
Hbho CHUTHUNE TIL 41~46, ZAANETEL35~37 Thb, D% b 3IEEICIIT ENTNOETD
BHESROEZRIFFESET, eNTNEEERT,

SO, FHERZNEEO2ETIRIEEL XLFET2H, Ny FH7F I TRIBEL V. EHEEHO
MRS AT T 9~11 [AMHEA L BT autogenus TH B, N7 H 75 TTE 4~6 @M
autogenus T %, EZLEE (transvers process) INEBO 2B TIIEHOE 1 AN LB o MR L oY
TREFAIC ERED RGO & BHEBTHD 4 ~ 6 HOHEKIC £ 8D 5, FHITEO L ORBEL, BET, #
REBELEUVIZIZARFCHITICELT 5, Z05MIIEY, BBREBE TH L, N FH7F TTRHEHEOE 1
MR DB e HEMKICAH LN 508, ZNDIBOMER TIZIERT 5, 8 L HEERD L5 o MR TOBISTIZ R
PR, WTCENT A0, N=REO2ED LD EET B LM (. R,

fize#e  (parapophysis) (X 3TNGB LHERP LIRE Ao NERD 2 B TIREREE 6 HEA L TIIHE
HOBERNICEFEEL, 81 - E2MAETIIIET, 2OEECHEVEET 5, 8 3MEE» LI L £8 6 Mk
FTOMERL 22X, BEOCEMCHEVENT 5, 3 5103 L 28 7 Melkde 5 877 D10~ LHEAR DA
L 2 X WY, R E LT, FNUBEOI DL EEOMAP LB 2L, LI REBENRET
B UDUBTEREICHIEL D § K&, Ny FH 7 F D CIRIHIEEOE | M b 5 6 HEfE 3 Tofize
AIIHEARDIERNC 272Dy, 81 « B2 MR TIRHETH 205, BI3MAL OHEoHERZT TO I DIZ 2L,
I DICHE THEA S EIOMERE T § OIBHEE, TNLEER 2 XU CHIB2E L2, CLb OISR
WINENEEO2EO DL HIT 2 L85, LE oML VB ED dORMTEL,
DI DR BT R,

BEFORE VENT
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Fig. 60. Frequency distribution of the vertebral counts in three spscies of Muraenesocidae.
Slant, M. cinereus; black, M. yamaguchiensis; white, O. leptognathus.
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Fig. 61. The first to the 17th(a—d)and the 66th to the 68th vertebra(e, f)in M. cinereus,

showing mainly the lateral shape of the column and sticking positions of epipleurals (the First
to the 13th vertebra)and pleurals in a, shapes of the haemal arches and sticking positions
of the pleurals from below in b, intermuscular bones in ¢, the pleurals from below in d,
the 66th to the 68th vertebra from side in e, and the 66th to the 68th vertebra from front
in f. ce, centrum; en, epineurals; ep, epipleurals; ha, haemal arch; hs, haemal spine;
na, neural arch; ns, neural spine; pl, pleurals; tp, transverse process.

HEADRRROEEE T, ~NTBO2EOBTIEAXN TN AT LD EMULEEZ2TRL, WEOMNScHE
B BEHTERPHRICHLEL, FOBCE L DLIEHEE DL B, ZUTCDHIROBHENBZEL L H{IFIT
WETHL LWL > TEMEKEZNITNAEEEE 55, & JICTOHEMEEERIE L, NEOHERDM
i LIBATINT, DOARERIET, AXNEDL ) ICEML TIEER R X IO BRI SO R 2
MRS H Y, FOBICE L OLEAVERIN TS, LIIW - THEOREI & 472 5 TEEOZE»

CENTRUM LENGTH

Fig.

I D EHERICEEIT AR D N E OREDEIE 2 X

» ° ANE DTGNS 5 5B, AL FH T
> AT BT, oo JFaic
" BEOBMEEEDIK SN, 20 EFAEhE
1 NI 2 £ OBOFBREEVH D, ZOMIE
| NLUEADER INTOBRITT K730,
2 JEHEORWGOMEDE S & &k & OBBRO 3
4 BEREOZEFCONTU LTz OW 62K Th B,
oL P o 5 TRbLERICNT AHAOK E X =X D
TOTAL LENGTH cm AN I AT FaABREND, HERBEEEIT
62. Relation between the total length of body and IBEUVERTED LN, UhUNEERL

the length of centrum in the last abdominal vertebra

in M. cinereus (&), M. vamaguchiensis (O) NEQITIEEHE (1954) DBELIZL D

and O. leptognathus (&).

CEEERIENEL, ELUVEND 5,
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WEE (intermuscular bones) &1,T 3EE b IC - Jist (epineurals), [FIf& (epipleurals) 35k
OFE (pleurals) 2274 5, EEBIE 3 FE $ICTMBRE ZERR TS - THRMICEBAL, &
TOMITERGCEMT 2, "EBO2BD) b, 2AXNETRE LB HEK, e TIREOHEKE T
ROBET, WESOREECEET 225, 20X DEHO L OREEKED 5~ 6 HIKCHIET 2 § 0 2R
WC2RT bo FEURCEHRIBHO FMEBAESEL LR TV ABEL LI EE ERAL LS &
ABTEINCESEL THRIREIE B0 Ny 7 77 7 T TIRBEHE | Mok & B 100K E TS24, DUSIRE
O 4~ 5 KBRNTEDRIHT 2N T 5,

g (pleurals) BAE=BO2E T {FEL, NT TRESE 115 BEOHER T T, A% TIXE

10 B EBB2MER DIREIIC A 61 B, N F #7 F T TR XDOWTI L, MHii6) 2 828 b BARERIT
FET 5,

Fig. 63. Vertebras of O. leptognathus. a, lateral aspect of the First Four vertebrae: b, same
of the 52nd to the B4th vertebrae; c, front view of the first and the second vertedrae;
d, same of the 52nd to the B54th vertebras, but the epipleural and epineural of the
52nd and the 54th vertsbrae are omitted. ce, centrum; el, epipleural; en, epineural; ha,
haemal arch; hs, haemal spine; na, neural arch; ns, neural spine; pa, parapophysis; tp,
transverse process.

B MEBOME, D% b EHAKEILMOTHESR LOMBOBERKIE, Ay + 57+ T TRESL, B
T BB AT AR OE N OME I ILMPBIILT 5, ChicHL AT Bo 2 B TIREL < M
%o

PLEORRIC S &0 5, WHBOFET 28, SWACHT sABRBOREY, SRUITEE LmSHO
B OMBEHE, X0 | S IR O RS OTHE FOMRET & 2N TR & 565l & 12 5o

RMERRIBOBMOMELR & Z DM BE ORIE 2 EeaRICRU 12, T705 BRI 1617 2 M ~
TREO2ETIBLURRE L 225, ~NoFm7 s TTRERERIRG (terminal vertebra) OERTOHEL
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65. lnsertion and length of the intermuscular bon

position of anus and the first centrum i

Fig.

in M. cinereus (A) and O.

esent the number of centrum; the thickened line
the thin line shows the sticking part of no forked

n caudal vertebrae

leptognathus (B). Roman numerals repr

5

shows the sticking part of forked bones

line shows the length of

bones; vertical distance from upper and lower lines to central

intermuscular bones in each part of vertebral column. an, position of anus on vertsbra,

en, epineural; ep, epipleural; fh, Ffirst caudal vertebra; pl, pleural.
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ETREL, SRS, INEHIANeBO2BTRBEL, B TE I EERERITT, NV F i
7 F A TR AR L, KIRO 2 DOMED b O RN THREINZE S,

REREF TN WRL, ZORRCAR D, COFUINY FH T F TOHBHBMITA X100 BT
2T S TERIFGH OB TIIMBTRMBEE L, T 9 KD BEREI ST 5, 2L T = BOREE
FRDFET B0, NvFHFF T TRBREIIEEL, L0,

6. ABOBHICHLEDSHI-BE
CHEEE TR NIHEEED 5 b, SRORHPMAL TER SN T 2 EE LIRS & AT Rz iT S
EUTHTONITRAI L - T, BEAENEBEEORSLOEOBRER 2RO & 5 W LI,

FEFLRRBEESGL CHRERREPEMT 5, EACEBIRE AL, 3 O/HEE, SEL L s
B S EREL CHEEE &0 5, BIFEMETI3MZEE 0, 3 FREEIImi 5 BN T S S R oo )
BT B, B, X REHE, THE, ERHSERBL IO ETRESCHEN® 5, MEIZEL < 2ehd 5,

A. basioccipital brush & exoccipital brush 23 Bo PhEHENT & QITFHEL, FOREFIOE DA
NS IR L 72 3R T d 30 BB HGE 17~20, JWEERHI 16~17, IREEBIIIRE 0O HAZE0
T 5o REBTHDOBIMIEITICLEY, LEFBOBIELIIER—ERLCH 5, BEHE -S5O
BTN, EBRERLT2X 8T, TOTHEIHEE BT 2, HBEelitc L (520, B
Bl 88 1 MEBRO S 2HHEAE & ILFE FOFHOMBIZEEN 5, TIREE S 406208 s TRED

a. EHEBHGL 143~159, JEHEBRUT 65~74, FLFIE TOHEREIT 41~46, HEHIZ DO SAET,
H O FAIEIRCFZL TTEBERIZ V. FREEOIERIZAMTH Y, HiBomEE s,
TRV, ET B EL (BT 5. BATIREE OTRINCIST AL,

b, AFHBIL 127~138, BHEBBUZ 51~54, WP TOTHEBPUL 35~37, HEHETE T, 2o
PRI RO BIELEVIEEL, 2L 0TIV D 5. TREF O LGB 2R TEBIBICH LN,
FIRTRREEH R EEICHEL, TORMITRELDZsdH B,

B. basioccipital brush 335 0% exoccipital brush %/x <, $IEREIIFGECS, 2524 5. |4
BERHUE 8~ 9o MBI 9~ 10, IREBBBOMBIBREOHT~NEL {EHL TR, HIEETEes
USRI DU 2, BfE & BB ONE I —EOBA#EN S 5, FTINESRESO Hicina, -
FRREMIIC IS TOHELL, £ O T SE O L & BIEEY, LD - THRPUGEREY 2, L0813
O—FIHCFREL, 554 THRL, BT 3, & 1 BT & TMOTEIC I 2 NERESET 5,

Table 139. Comparison of various characteristics in three species of family the Muraenesocidae.

\ Genus |

Muraenesox Ozxyconger

ltems Species M. cinereus M. yamaguchiensis O. leptognathus
Skeleton stout mostly stout delicate
Ethmoid process kool like keel like sheet like, projecting

on both sides

Vomerine band and the
teeth of median row

developed, the teeth
are compressed and
tricuspid

developed, the teeth
are compressad and
tricuspid

rudimentary, and the
teeth simple

Swelling of frontal bone

i
|

remarkable and cavernous

modarata
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Front of orbitosphenoid project project wave shape, not

project
Hind edge of cranium truncate truncate basioccipital bone

projecting backwards

Basioccipital brush

present, developed

present, well developed

none

Exoccipital brush

present, developed

present, well developed

none

Caudal edge of
palatopterygoid

articulated with hyo-
mandibular and quadrate

articulated with hyo-
mandibular and quadrate

articulated with
quadrate

l.ateral groove on dentary
and articular bones

none

none

present

Articulated position of
preorbital bone with
maxillary

front of maxillary

front of maxillary

middle part of maxillary

Relation of premaxillary
patch of teeth and tip of
maxillary band

separated

separated

continuous

Lower pharyngeal bone

present on 4th and
5th branchial arches

present on 4th and 5th
branchial arches

not present on branchial
arch

Supraclavicle

simple

simple

forked

Relation of clavicle and
supraclavicle

articulated

articulated

not articulated

Pleural ribs

developed, longer, and
stronger

developed, longer and
stronger

rudimentary

Transvers process of
caudal vertebrae

precent

precent

none

Centrum

not cylindrical and
strong

cylindrical and strong

not cylindrical and
delicate

7. BERPELHOBBICET 5%

GUNTHER (1870), Ain (1958) #0LOEHS (1954) ORU ICRERBICE 2B ORRBEL,
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* REGAN (1912) 13vF ¥ AfE%R, AHEOEBSHESES - THETLBE | IIKES T 28T

KA, COMERL > T—380TdOEEAL, FIGEEYF FRER, BEFRT F TRERLTUI,
#p > TFHT § BRGSO S 5 b O L 208 OWD »C, WROHOHEER &6 /80,
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7> THPEERED 2 KEBROHEST L CH B EREL Iz,
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f%éc&,%ﬁﬁw@@mﬁm@mfméc&,D%ﬁ%%ﬁﬁ%f@<,m%a%%&&%&%m,%
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SCAHDHEEBIILFEEL ChBLERY, 75 TR ESBRFREIEB 2 275 A TN B, Ll a®
FHagld, MHECEL QEHUIHKE, HBREBREEL B, HEBEOKIDVDDEL, X
%m%%ib%b<%ﬁwﬁ%@(ﬁ%%@%ﬁﬂ%%@ﬁib@@%ﬁ)@M%ﬁ%ﬁm%%bfwéc
& BB S8 L OTFEB AT RIS S B L LS E OB E R 25 ATV B T S b,
7> AEROEIRP L SEVMENTOIN LTS, 77 TRREE D L B LOBES S & BIEREL
7Zs
?T,%%@“%ﬂWJUT%ﬁﬂ®%ﬁ®ﬂ%%%ﬁ%?éﬁ%&ﬁ%(W%>®7fﬁ?ﬁ@@ﬁ%
%ﬁ%@%%%@ﬁbfﬁ%t,%%'ﬁﬁmﬁb@@(W%)®%ﬁbﬁmﬁ®ﬁﬂﬁﬁ%%§$ﬂ%o
ﬁ@bz,ﬂﬂm@ﬁTfjﬂ@ﬁ&%%@@%mmmfﬁ%mm€ﬁé%gdﬁ%%%&ﬁéﬁﬁmﬁ%
MWhe TUTHNERDI LTENTED OV F 4 7 F RO § DL D KICRT & 510351 L I
BRI CNd, T2, NERTIIESE OEIGEIC 3 TRBEBEE IS L MBI B 2 e
BAHid % basioccipital brush 35 JF o exoccipital brush 23dh A5, ~NvFH 7+ TBICIXC DL S 3B
B8V, EIN T BT EMEG R COBENE . BEICIERIEESH b, SEE * FESe s
@%%@%@%K@ﬁ<fﬂﬁbt3%ﬁ%ﬁﬁim,3%%%%tcmm%@bémﬁ%m,M£ﬁ,m

* GILL (1891) B % THEE L LTHD & - T b, FIRHEHE & IN2HEAHBROBIII7 Y
PRI L B EMEN TN B C E Wb s, T+ TRTH S & HLETIIEEN, HABETIRESL,
T, F ol LN BHRIEELD D,
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s L UM T Eid & LT BbUTTERERT,

btﬁofnviﬁffﬁﬁﬂ%%ib%<®E%%¥E%%Ei6%%&&%%K®ﬁﬂ%ﬂN®ﬁ%
Mﬁ%ﬂéﬁw%,A%Eib?szﬁ@m%ﬁm~ﬁﬁwctﬁ%ﬁfﬁ%ﬂéoOib@%mwwa
n%ﬂmmﬁmbKZ%z%Uﬁ,A&%ﬁ?fﬁ%ﬂ%%,ﬁm,%%,L%@%,LTMEM,%E%
BRI & CHER BT E OBREICNT, o7 7T TEHOZ a7 F I (conger-stem) D & DIT
FLE . Ui LSEEE RO MNEI 2T 2 5B 2EMTEL T0 A ETR 777 v 7 5 TRiEpL T
éoC@;5mﬂyfﬁ7¢ﬁ%@§%@%ﬁéﬁhfméﬁ,m?ﬂmaiﬁﬁbt;imi%mﬂ%ﬂ
®K%ﬁ%éot%$<ﬁ@mté®t%bﬂéoA%Equxfﬂ%ﬂﬂ%ibé%%@%ﬁﬁ%mc
&@%ﬁ@ﬁbfééoutw%%%iﬁﬁﬁ(W%)@7%ﬁﬂ@ﬁ@%ﬁ%%ﬁ%ﬁ%bfﬂ%ﬂ&7
F IRIORFERT EHOHD L) Th D,

MURAENESQCIDAE

CONGRIpAE

Fig. 66. Suggested phylogeny of Muraenesocidae and Congridae.
Congridae stam, after ASANO (1956) .

B. 7 + I ® A& &

1. BB ®1 B (preorbital bone) ‘

IEATE IR T8 (suborbital ring) OEBICMEL, IREMZE (nfraorbital line) DEEEEL-
Tm%%f%éoRmD(wa),Mmms&;WME(WM),WME(W%)%&U&ﬁ(w%)mL%
O¥HEL (upper labial flange) OFIER X P TEBELAEIRE & UTERLICN, R0
HEL TN, Lo TENFNOEOBIIEOREZRT L E/NOB I TH D,

C OB EFNENOBOEM PRI, 7+ IRHOSMECONTHD L, RO SWCET b,

g (F 7 F OB WRTF T FIREONT TS A02RE, TabbAF T d, NFT T
=, vuvFIRIKTAv e T FIRE > TRESNS, Z ORI U g IR B I R S B
b,%ﬂﬁ%mmﬂfffﬁ%%mfﬁY?@@@@ﬁm%mén,%WEA,B%;wcmﬁbtiam
HROE MRS EOEEY H D, € LT 57 TORBRMEICISI ALY b o & AEEIKE
me,ﬁﬁféwoMM@%@%&?&%%@20@%&%@%@@1@(,yyﬁ;yuvypf%%g
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Fig. 67. Preorbital bones in Congridae. A, Anago anago; B, Alloconger anagoides; C,
Congriscus megastomus; E, Conger myriaster; F, Conger Japonicus; G, Rhyncho-
cymba nystromi mystromi; W, Rhynchocymba nystromi ginanago; |, Rhynchoconger
ectenura; J, Promillantor nezumi; K, Japonoconger sivicola; L, Congrina retrotincta;
M, Uroconger lepturus. Upper row, from side; lower row, from above. Scales indicate
5 mm.

Do 7 FTEFF 07 F TRZOWBINTCF 7 7 TIlad, £Ep TR, 2
COWTEOHUD 2 FOWRHI T 727 F TOENL HIEWIRD, 7 7 F TTRAIT L FiE % &
AR, gD & TRRIDSHIICE T A C LT L - TR 2R B, 4D 5, & - &
LOILOBEBENEELOND,

B2 (a7 r IR Brerr IO, /07 ITRIEY T F THCICET S (#67X, E
cFlo ¥V 7 TREEABSOCOTARRTH S, CORTEIOBFONERESERT, BRI s
Y, B DD TAL, POt > T EEE FELBMT 2, U UM s i i S 721
I, 7T F G T F TLD ISR U RRL, B, BETH 5, 2 UTRHEICE
IREMZEDBEN DY, MEHMZEBRE Y, AR 507 7 T8I 0AF 7 F TRALNE T 5
RPN 2D 287 %o =7 7 T CETHRORENZEORBBIIBCERS L, 707+ o013
BB ZIZML TNV, 2AROBRIREL 7 o7 5 TICHEBIL, B HESEE b Ep, s o vr
F T LD,

%3@(%#7%jﬂ)dﬁ$77ﬁﬁ,?KDB%#?%ﬁlEﬁCﬁKE?éoC@@ﬁ?fﬁﬂm

FOO B b o & bHEREDE . T205 20D THOEROET, MEV, AR OMEIS b,
E TR AU E M U TEEEAL, ZOPPEENEEOBIE L2 ->T0 s, (B67H, D).
B4t (Fr7rdB) BX¥o 75, $VA77D, 7477 T8I0 eer a0 4Bedis (Be7
B, G—1J - M)o COROBBIITGLICHZD BRI G - THIME & SIS, T TES -
HOENDEIVEIRING, FIz, SERIZEEARTHL, CNED5 5, AUBLAINLFL 75 =
Lz X7 g d, BRERZDIPFR VAT FILT AT F IPENENLLLTIND, bET + =iy g
CEDRIZD, ¥ 7 F TTREEDE L, FHRUE 2HENDY, I0120REE0HT 5 (Hesd,
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G) o FESUOESICGEOHERAMUT > TEHM LTS, =€ ¥ 07 F TEHEPRIC 2 KOBRES T
G- TED, FNENOEIIRZERESS (@7, H). RRCBEEL-BIM LT, AR
B A, S ORI FEOMC/ NGNS S b, ¥V 47 7T 7R, 1) L7475 (GRe7
B, M) RIESER D FEUf-T 3 AOREESEE SN TEY, £ORIMINRELE 5, PR
®*H%m;ofﬁﬁﬁﬁmﬁmﬂ,%%@Tﬁmzm,%%Kiﬂ@%ﬁﬁ%ﬁéﬂéoﬁﬁmﬁm%%
@%MK%@bK%%@F@E@@@%@%&&%m,%@ﬁﬁd%ﬁ@ﬁﬁ@%f%éot%Y%ﬁ(%
MH,J)mkﬁm®¢%%mﬁ%&ﬁﬁm%méﬂfw@mw,%®¢%%w63$®@ﬁﬁﬁﬁﬁmﬁ
LTHEY, T BRI DA B E 3 HOTUROBFSEEE Ui & 3 BRRSERTR T, TR~
Y, HISETCS, B 2, S 1HOEERZEA S,

%5ﬂ(zfz7fﬁﬂ)fmzfz7fjav?7m7%j®2%2@wcnm@imé(%&@,K
WJOT%EK2OE%ﬁ%W3MTMéC&,%i@t@ﬂwﬁﬁﬁ@b,%ﬂib3$®$ﬁ%3%
EEETEICHE - THED, Z0%MPEET 5 A TRE 4 BTN 5, TREUICR S BN &
SNBSS EIBI B A TE AL BT B, 237 F T8V vy a7 F TTREFDHN LRI
LA X3k bNb,

PLED LS IIREB IR L > TENENE#ME 22 A, POABOSOTHEE LT -T2 LT
B, Lirl, BEETEIESCELUICEE TSN E SRR REZTEDV EBDLDT, O
%<®%E%%§mmzécam;of,ﬁﬁ%ﬁ@ém@%%@@ﬁ@ﬁ@%ﬂéﬁmﬁ%&%ﬁ&uf
FDOLNL I,

Table 140. Grouping of the conger esls based upon the type of the preorbital bone.

Type Species

Anago anago

Alloconger anagoides

Alloconger shiroanago shiroanago
Alloconger shiroanago maior

Conger japonicus
Conger myriaster

3 Congriscus megastomus

Rhynchocymba nystromi nystromi
Rhynchocymba nystromi ginanago
4 Rhynchoconger ectenura
Uroconger lepturus

Promyllantor nezumi

Japonoconger sivicola

o

Congrina retrotincta

2. W/ F B (glossohyal)

R DI B 5 IR 2 2 U 2 O FRI il U To S ORI 2 2 A, B E IR L D 00
S OT N T FES (bypohyal) LU, #HifCHEEE (basibranchial) 1HEET 0 AR (1950)
EACERIREICONT, COBOMMEORED bR RBE L1

7&jﬂ@ﬁd&@%@%ﬁwg49@@mk%3ﬂéc77%ﬁm%®53®%1ﬂmﬁinéo%1
w (sa7yom) BT ORTF YT F IR, AT IE, 7R T r IR, VAT S IRSIT
i FAROAEEAT (Fes, A—C+E—F 1K), CNOBUIEULITE HEERS -
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Fig. 68. Glossohyal bonss in the conger eels. A, Anago anago; B, Alloconger anagoides; C,
Alloconger shiroanago shiroanago; D, Congriscus megastomus; E, Conger myriaster;
F, Conger japonicus; G, Rhynchocymba nystromi nystromi; H, Rhynchocymba nyst-
romi ginanago; |, Rhynchoconger ectenura; J, Promillantor nezumi; K, Japonoconger
sivicola; ‘L, Congrina retrotincta; M, Uroconger lepturus. Upper row, from side; lower
row, from above. Scales indicate 5mm.

TW5, PEDEEIEANET, £BBREZL, BMEWACHEEL, £oMiiTmc MEEORIRGA D
BEEEY Db, FIITHORRBEEL TR PR L, FREEim» o A5 EPRCEHRL TN 2
NSO L, IFvFFD, sarrd, w7 FINE - bFEL, BETHD, TFT 7‘:;@, N
F7F IR, FVATFIBIIINTF T FFTRBOLDORVTN AT EDEIR ORI - T B, ¥
o7 TRED b OIRIRD - TR,

ol (X7 F a8 R¥L7rFrIR, AFT7FIBBIF =T IOBBEIND (s, DG
cHe J), COBMOEBIE TEROBEMT 2 HAP B TR LPOOMAICNEL, Uit - TERE LET
DI SICIEET B, (LD L, =X 73 a0d - 3RBELTHY, TEBLEHT LIRS
BEIBEIREDN, 2000 OB OB RITIIMERERERT 5, THZEAROMODFEEL, HWHE
o HDERNREIET, U USEORELII L THR R L T BN, ¥ 7 - I TEEE L DD

Table 141. Grouping of the conger eels based upon the type of glossohyal bone.

Type Species

Anago anago

Alloconger anagoides

Alloconger shiroanago shircanago
Alloconger shiroanago major
Conger myriaster

Conger japonicus

Rhynchoconger ectenura
Japonoconger sivicola

Rhynchocymba nystromi nystromi
Rhynchocymba nystromi ginanago

2 Congriscus megastomus
Promyllantor nezumi

3 Congrina retrotincia

4 Uroconger lepturus
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<4, PONEONIERICMENA LN LD, WX b THETh S, TFI2BFW L LNTUNITHS
5, AR X LML, TEHEEBEHTIMARIELCAINTNS

WIH (Vere v roR) @Yesarrapging (Besl, L), THE OB a7
F RO SO AN B, COBOEHHOPEAL, MHHEEEL TN D, BB TEBIGET
BESEMBL T B,

AT (P A7 OB B7AT7FaABCCEEIND (BesN, M), COBMET7FIBDI L ok
R ER TR, THIIMREEL, BELUTRE S, BREEb T ldsd, FAHLLE-T 2,
*L,Eﬁ%mﬁﬁ%%%wT%m%b<%ﬁmLUégcm% B2 ML I TH B, EEE ORI
SO THEOTANC FTETORIMBA BBV S 5, THEOETHIIEET 2,

3. B & & (uohyal)
BEBIRZOEETFTEEO TR LML, BIFTHEL b > TEFOHEEBMORBRICET S, OB
REBICZNENOBELH B, INHFATNCKINTE S, w7 FTR3E2RIKET 5,

AN e .
%—@%%b—

@%f::—.—-—-xz:?.-————f

Fig. 69. Urohyal bones in the conger eels. A, Anago anago; B, Alloconger amagoides; C,
Allocoger shiroanago shiroanago; D, Congriscus megastomus; E, Conger myria-
ster; F, Conger japonicus; G, Rhynchocymba nystromi nystromi; H, Rhyncho-
cymba nystromi ginanago; |, Rhynchoconger ectenura; J, Promyllantor nezumi;
K, Japonoconger sivicola; L, Congrina retrotincta; M, Uroconger lepturus. Upper
row, from side; lower row, from above. Scales indicate 5 mm.

g (TFL 7 OB ROy TBENF T FITBEST (B, A—C), COEODILEU
TR, 2R UTWAL EThb, I LICEDDAEADERED 5B VLS 5/
Bhd, TEBCEETLHTRAENELZ->T0b, COERRIZTF 7 5 T0 3 QTR
KEWVD, NFTFITRBO S DREERNTNTD B,

Hom (3708 WETADE, Ax7+IR, reryFraR, *¥VATVFIRE, 75D
BRI 7 A7+ IR THD, 69X, D—F+ 1 KM , COBEOHEIEENP LA L TEBICE

TR RRANTERZE L, MEECIIETICSNTIRET 28008d b, IREET S, COBEERNS
BES DUEEE U 128036 L RO EBIC L > THDOBOD S B3, U THIER 0 L RIS
KLU TORWEAPEBBM TH S, ChomIbir i 77 TR0 LOEFAIBREELID, ERTPRlE
&ijnxéo

HWam (Fo7ryo8) TRECYFFIBOLOPASL (FEeOM, G-H) . THEKHEETHHIELRE
ETHD, MOED D DIHMUTCOBIIHEL, FAREIMN L, R 256 SO TRcEnE kR
UCIEBISBRPET 5, CAUO R DIIEA L NRVEREE THD, =¥ 7 a3 ¥ 7 3kD
COBRHRET, TEBRETIHMZE QKL LHEEL, pORRATRESHEE 25, TTEHRORRE
B3 EA 8 IO T HIECIRET 5, UL, Fr7 23 TREDODTHI TS,
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Baml (Wern7FIaE) G@vwreyd IOREIND (HeoN, L) . LOHOREIIBIRTZer
RTHEY, BUTETOEAICHRE UIZEOD L0,

Table 142. Grouping of the conger eels based upcn the type of urohyal.

Type Species

Anago anago

Alloconger anagoides

Alloconger shiroanago shiroanago
Alloconger shiroanago major

Congriscus megastomus
Conger japonicus
Conger myriaster

2 Rhynchoconger ectenura
Promillantor nezumi
Japonoconger sivicola
Uroconger lepturus

3 Rhynchocymba nystromi nystromi
Rhynchocymba nystromi ginanago

4 Congrina retrotincta

4. Exoccipital brush

PHILLIPS (1942) {7 # ) hEgE< 4 U Sardinops coerulea {2 W T LEHBOHBIBIE L ICHET A
EUVARIRE (osseous brush) DEE R, osseous brush o FEHAIA T b FIEEEFHIERC S »I
BWd-T, »OMMBIFIEILOBMCEL, B LFERE CFES L OT 2H - TERHBMICA S
filamentiferous rod OH 5 & 2P LI L UL, TI2&EH S (1954) i3 N & OIEE B ORIRE OFREHR I
Bis X NSRBI EE FNENRIIBRNICA S HENED D b, Tk Zeh basioccipital brush
35 X OF exoccipital brush & Utz, MR (1956) $ COBRDWTIHRL, NERP SDOD TRIUORE
WENC ERPELPICUIZ,

X, 7 ARAETR NS OBICET IWENE. Lo TLORIR DWW TN 2T 128 A
NEBD 2BEICH B L S 73 basioccipital brush (37508, IF v I, AF T A, vuFsd, A
FunrFd, Frrsd, 2RXFUFFT, eAXUTFT, FVAFTII, e®FTFITBIETATF
STO&FRICIE exoccipital brush &Y, MDA X7+ I, ey, v F7FT, TFEITT =, Uw
a7y FDIRn L ED L oT, CHEDSI HIF T F TREMCIAR, GRILTeERDD, D5
LA TR D FEICEET B b DI EED S ERB DL TRITR E 8D . THO 2 ARAMERAICD - T
H BT AH, RUTOBL TR, (8 2 KR~ 3 B,

NFTFA, vETFFTRLIOAFY e T TOTN G L ADHARAYE exoccipital brush 3K
O FEHMOAEHE B L, EEIRORNBRRNCAS. $2x 7 rTRBOD, T8DLLF T
Jo, X7 FTRLRE XX T 7 TS HARAIEL exoccipital brush 2S& b, ELHOSEEE
OFRARICIEH LTINS, I HEF VA7 3T, SABEEO THAMWIC ETE 1 KD exoccipital
brush 23 %, ZLTTFHDE DI EHD 3 OIHELTEY, = ®7 3 T KILO FEHMICEP & -7z
ERALIC 1 D exoccipital brush #dh %, L LEED exoccipital brush OEEES L TN EEEEICEEE<
ANERRUOPE 2 MFA—C, B3IEEG—] -MTh b, fio N2 EHIE2KED—F,
IR Ko LIKRT LI BHEEZZITA T D,
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Table 143 Showing existence of exoccipital brush of the conger eels.

Exoccipital brush

Species Brush like bone Single bone

Right side Left side Right side Left side

Anago anago 1 1
Alloconger anagoides - —

Alloconger shiroanago shiroamago — —

— e N

2
1
1
i

Alloconger shiroanago major — —
Congriscus megastomus — — - _
Conger myriaster — —
Conger japonicus - -
Rhynchocymba nystromi nistromi — — 1 1
Rhynchocymba nystromi ginanago — - 1 1
Rhynchocymba xenica — — ! 1
Rhynchoconger ectenura — — 2 2
Promillantor nezumsi — — i 1
Japonoconger sivicola — —
Congrina retrotincta — —

Uroconger lepturus — — 1 1

BB (1956) k273 THAECHEHERR TR & LK EBTHOFE, W (lateral ethmoid
process) OFEZ EVHEERE L UTENINTEY, (OFIERTAITHEROBEEE & bt
B, B AESNOBER2AA DI EhD TEEX O EEbNS,

5. % f B (vertebrae)

REGAN (1912) &7 7 TREE CIRIMEHL L BELU VD L e, RBEME R L BT iz
(transverse process) H3H 5 C L 2L pICL, SEF LORERE L UTRY, GO NERE DHE
R, FI0EE (1956) RSO ONVBIEOBHES OFEE, & (24D (parapophysis) O IHE L El
EOFERS I ZOBOBIORE, HEOREMNER I OFHERZE2EER UL, FEII =B
T2 AU & S WP FTORBEEICDOTU B,

BFBICISIT B8 1 HEARD> D88 S HEM S TOME, BEEOEEBISLOE 1 ME L6 s MR ORIHE OB 2 E
1ORBRIT, JEMHEDBEES 3 MR, BHES X ORITE O IE% 5 25N & #138IN T, BHEROBUR O/
PEUNBICENET R LT,

a. MESM (neural arch) 83 O8#ii&EE (neural spine)

BECL->TENTNEEYR D5, I7 77 I TIREIOKRA, BINFA, EUlFATTRYT L3722
2R T, MESMRMERTREL, MEIRCEBEE | AT TOESLRRINT, ZLoNE¥HB, T
7o, B ~E SHEADHREEIIE U {BCHEAL, H4~BUMRE TEENZ EHIRA T 5H, #
ZNI VBT D b DIZFCHNERD, BT 5, X 51K 9 ~BI0KMKITEI2h 5 & DI /i O
ORMELB I TITNIIRERT, BN T  BHHRIEE (terminal vertebrae) (g 7z
HETILRET L, INLOMBEIBHRREE» DS 2~ 3 HENOMKILEF DL 30T2XTHED
BHHY, MR nIThy 1 EKETH S,

NFT I TIZEIONIRE, EI2KB, #UNEBICRT & 3 BEERPTRT, MESFIL T TR
BEL, MBS | ~E 20 0B HICEML, EIMER B 4RIETIRETR, Ss5hkefe
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HEWD & DIFRTSICBM L, LB~ 14EE S THIEMNT, £hl b BA0 & oistimbikd, #5
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F 57 T TIEEIONED, BRERDIIOBURFEDO L > BEERRT, 7 7 F IR I I
FTFIED S DR, RS TN THACEE T b, MRENIE LR TIZZER RS L, 0P
BERIT 505, H2~ s HATIZSBIONIRD TA N5 L 5 il Fl & S 2 $I 3N UTURE
BRRITTH, HeMETIZMIIARY, TEOMBEE 2D, LIBEO S ORBTTERL, fSimceRic
L2, U UBBERIBENIS & LITWIREE L, B0 5~ 6 HOMEER TR/ S VWERROMEEE 5
b, ZOEEZWMESHOBTICBE LITEELS,

<7 TIEIOMRE, HORRERIOEUARIEEICRT & 5 3EERITY, BHREIOMESM, &
HES |~ 6 HEMRD N D OEEIIMEARD FRRICHET B0, BUTERE LT autogenus * THbH, FIT,
NG DHEAROHFEDSINTIZERT 5 L 51, MREEDE (epineurals) 2EE LTV 5, ML EHERTR
DO |~ 6 MK Z D > T3 DO TREEVEUTHOEROE L2 h, Z0JlHd PPk &
h, LU, INEHBEHD b OIRSEENED, WROMBEIIE 25, & LILERRERBOEMOIERT
BEABR ECRLIZ X S CERT 5,

a7y A TIREIOEINE, SIS F X OB 4R FICORT L 5 2B TH 5, EHEARTOE 1~
6 M Z s D AMESMIZ < 7 F TR X S WEEPHERICEZ L Q. $17, 8 1 EROHRERS
FOD TSR B O ERVREE L, SREET 5, MBI NS OMALICH 5 b O TRELRY
ASUTEOEIRZREL, BTCENS A0 L T EISRRR T, BRI > TPDES, H 7HEKEL
B, MEEEEORIMI LIDITED, oM e, RBOMBEHOBEERT & 91T/ 505, BHRRIRCE
T EURWZE LY, BEAIROD 3~ 4 FOMARTIINET 5,

Fo7+ TTEEIOERG, BOHRGH I OE UG L ) ZREB2R T, MESM ¢ THEHRI
EETH, 7O THE | HEAOHES T AHETIL /00 5 2 MM © S5 10MEMR & TiBEINE 2 O 3l
VR PR L, HEREEOBINC L o TR E 2B, NG OMEBIEINTD 5, BUHERDE
SISy, BRI S, BHETIZEREIE 2RO CEMORERICHREP S 5, BHRGEP S
BH 3~ 4 B HOHEAO MBI RN 2 X4 5,

o7 I CIEIONKEH, SINEHS I CBUNBHD X ) ZERTY 7 Tk Lo, #
BEPNRETTHERICR S L, ORI OMER (55 2 BEMK D LEEIOMEMR S T) T B, =
B OPHMIRLMCIRRZE L, 20 B NHIVSEIR 2 295, BT D3msEy, Bhic
BT 2, AETEZERAEEICE LA N5,

FUATFITEEIONE T, HISKE I BIOBUARKIR I IORUIZ L ) 2IEBR Y, MRESMORE
RIS | MEA D D 7 MR S MR B BT autogenus Th b, HTTE L HEARD O 6 5 HERE TOMIR
3 EEPEUTESBARIR 25, H e Hulkd & A & & BB OEIRIIN {2 - TR0ERD, BHITH
FE5YS, BITHHENGE 2 CHEEZNENOEIRZ TR B U TEEE TR L > Tllgan, 20H
* FORD, E. (1937) 1€k % & Anguilla anguilla % Conger conger TIIHIHDIES FUIHMEAR &

BFELITL, IN% autogenus W), U T Anguilla Tid 548, Conger Tidi6~17{HDHFHE
FHS autogenus Th D LFHL T B,
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b. ] 48 #@ (parapophysis)

A&7 + TRHEOMZOEIT SO T BT (1956) PIERIG O VEHES Tl-To%EEd, sk 2815
~ SO0 CREEIC & » TR MMZ 2P OMEN S 5 C R WE UL, FENF 7 F aFHEED DN T
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5T F I TR LR B 7 MRS CoMZERE I REE T, B2 (transverse process)
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R & 755, 55 7 HEMD O RIZESIDON G . BE20MEAD O EI3sHERD B & » & $FEEL, D
ok A TTICEHT S, COBOFEOHNBDBIMERICE U T L 2BAIM S, RMTPPEST
BT %, 18L ZHE3sHALE:, MIGEomIRE & & ilgsZixg U LB, BB EERT 5,
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RURED DD COFIRLEUIONTE L 72505, 365 FE26HERD L E30MEE T 6 - & 8L,
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a4, EHEORN T THEET S, T FOMIRNEREIIE 7 HAD b Is L Z B2k E THEATY LTI
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B LT TR L READ O 7 HEMR S TRGERY, BWIRRO/NEE T, b OISR
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FIHIESEL, EMPRET 5, BEHERSOERIZEUNMICORTED T b,

c. f#% Z¢ #2 (transverse process)

REGAN (1912) RASAE TSR ENEMSLEMRBCRETH L L, che eRABIOR
BB & LTI LT, TREWAVAS (1932) I CNBEIRLI. L - TEHSTEHAET - B
FOARBEICOVTL 5N KR, REGAN 0 TREWAVAS BiRNTW5 L 5 o Ed AU ER -
TR RET D FICXOD TEERRE TH B L BT, FEOBITICONTEIHT A S ROBH
Thd, FAREUTEBRED 7 7 TRABICIHEEEOH 5 8D LN DONH 5L &, BEHEFTOK
HOMEICE A5 7 F A 2RNTHEET DL E B I BERHTEIMEET AL LB ETH D, & ATHIE
BEER OB OME TRl D L5 & 5 BIRO L IR LOBE DR A & 7 F i o &, &
a7 I TR LSRETLCL, WIOHEORE, 15 (pleural rib) ORMZ S5 NG RHZIRE &
B ENTED, GEINCHD &7 o7 F I CIRIEMERTR TS B 588 7R THEES 5,
CHORELTRETH L, 8 1 HATREAIRORE L b 20 A T 255, DB LK
VIR B L, S8R TIRIIZRE AU THET b, TI0LNLORBINT L4 iksEms Sl
OBIBIT D - THEFIED, WBHRYERE TER2 L, ETOMZEEL b @Ml EHTs (8
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THPOTN S BT EDDTHI,
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NF T F I TIRIEHERGR T8 | B DR 2 3 O 5, MREERIINTE L AU & 5wk
& o> TRBFICER B, WIN ZORMMEPPRD, BIHEKTHL DR o2 8/h3 <, BHDE
DI EERPIR U THRET S, 250N THOMNSHE S IHEEN, 208IENENER I T
Be 7L T F ALUTHSCMIBTD B, £ U THISHERD & JIZEHE & &3 205, E57HEK THOHIZHE
OHRMOEICH DI, UIOICHARIEORINTE S, CnbizT 777 TisI 2 ERAU L i ab
DTPHIOERROFEB TR TH D, 6L ZHI4MAETTH Y, ZNLBOHE TN,

a7 IR RIS TS L MER D DS NIMERE T, BRI X PR T soMEA D B 58
LSHER D SR IT A BN 5,

MEHERTED & DIZFRNERONEET, N7+ TOZPUC L HALIT 2 ARSI T3 5ok Oz
EOMREEROEMCIRDN, UVISOCICEN TRDT S L, Se2 T TREED MR B L,
BEREDEUSHARE Cloh 5, CNB VTN TOREES, 1 UARAENSED 515,
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e BB 2HEMR CISHERO MBS S B85, LIS LIOVNCHERO T o 15103 3 RO/
ZHET, FIRIZPORY, REHITEHT b, THOMZHE &8 2 M 58 5 AT TORMN, 0
ICEY S 505, HeHAR LB 7HETI XDDTERL, 8 8 MK TIRMIZE & &— U THE LIz
BT 5o 2 U TEHEERO BATHEAR THIZSG O AT 20 THERBHES OIS 2 Ditstbi, hgE
e > THIREDN, DBUIDNVCHEEL, oMz OREADS &N, 303 2 852k Tkt
RO RICEE L, MR U COITE AR T 5, 2 OENINITICEH L, o5t
Bo ¥ K B D & HEOMEADRID S 5 & A RE LTI, LUELIEVINS LI2Y, Jok 281070
HTHET 5,

Ju7F ATCRHARET F IREBETL - E A RBUNHER Y2234 b, BRI TIIE 2 Eh o 8
SHEARETHFEL, ZNbR YD TEL, BRESBROBETHEMIVINLE S, 8o MAhTEAIT
BIOMZHDE &L, FREUILMERZERT 5. & U TER2E T 7> TEEU & 5 I IR0 iRkis
KOG /NGR E UTHETRDLI, UIDCICATIHE L, SE50HEA TRMA MR i e a8 L, #
RICERBT B, & ICHESOMERR I 530 S Z BHSOMERE TORID & - L S HET B T 5 OISO R
FEBUSHEARIC I U T3 AR L Q0 B S 100 AL LITVC/NIR & 72 b, #51IBHEATas
hb,

Fo7F I TR & (HET 5. FHERTB TS 1 ED O 8 5 A S THIZHED Hilich b, 20
FEERTZEDBEL L D s PPWTCEH L. LS OEIRBERISRBICH - TR ICIEY, Z 0%
13485, BoMME TN E AL, FBRBUIHIZER2EMT 5, HB20HEME THIZHE D FHEOIRER RO
WD NIIIE &2 > THIERDON, UINCTHREL, 61 7 H40ME TR O RS e BB L, Bk &
Y, MU THEHAKERT 5, LD OERRBETIOTNABBICH b, 365 FE400 D 5 5552
MRS TOMMPE - & 3HET S, DBUIDNTNS LY, BlEERE T2 /55,

= X7 FITEF 7 F TCEBL, BN L {FEETS, EHET CRBRO/NIGE & UCHE 1 }E
B LS MAE THEET 5o 215 DEIRIEENC & - TRIET I » TIED, ZO%IMIEs, Helk
HTTHOFEERE L, BEUICMERZERT 5, & U CEMERT T3 SR s TRINZERD
HREFAR O LT /AN & U TN, DB UTIUODIIC R U CEB4THENR Tl 55T 2240 & B THER
ORE IR DRI U CERICEE T 5, Cns OB SIS - TR, F0%mb
TONCHITICEHY B, 20 & Z5EATHERRD b BIeOREA DT D £ TS » & b FRLIIKRIT, BRI LI
N L82, CNLOBIERIZF 7> TR T 240 0L OPMBTH-T, BEEEBIENT S
Bbnzs, HEerERIBZZCNREL,
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VR 7 F TR L RET B EENRT TS LR D8 4R OIER SN 5. OCERONEE
T, FOEENIED, WREEEIIBERICS - T, FBHIIEN S, $5HATE THoRe &L, J
BT IZER & 10 5, stk CRIZHED TEOUMRERHOBIRICE NG & UTHbN, HgRLIDN
T2 DS T 1 S MG U, TR USRS 2D B SESOIEA CHER R ORI L, 5
STZGR SN, b ok AFRGEUIIHIZIE L 72 b, IR CHEEORUILCEE L, ez s D,

ok AERUTZHRE D5, 36X ZH0HEED b ESHAORICD B b OVEET, L{EBELTID,
u%wé@MLﬁmcm§<@éoKﬁw%ﬁtbfi%ﬁ%tﬁ@%%@%@m%%@ﬁ<f@ﬁmﬂﬁ

FHCER R TR T AW S b, FORERSHREGEGRT X -~ TER AN AEHRDER LD, [T
%éb,f®ﬁm¢%éoatm5«@ CHUR BB HEARICE LTS BEATDH B, U URMEOESHELR D
7o b BET RS L A RO L s h, BRI DY, EIERE THEET 5, H72HE

PA@@D ok negd,
=7 7 I TIRFEEET, ﬁ%&%wiﬁFWZiﬁ%E+tmo@%m%f I18 3 MEMR BB 6 HERE

T NS NGRS IIZERED FHICH B B 7 HERTTROMNEER &6 L THIFEERZERT 2.

TF TS AIBNTE e E T FTERD L D RFEERY, PR LB e, BERERT
%f@¥2wwwe%7WWﬁfﬁ“%R®m%mcbf%%@%@ﬁ%ﬂ%?@m@7(@@?60
9w a7 I TIRERERC G 5§ DS D FEEL OO 5D, JERERERSS L CRHERTINCD 5 & O

Table 144. Showing the shapes and sticking parts of transverse process in vertebrae of the conger

eels.

\
: ltems Anto-abdominal vertebras Post-abdominal and caudal vertebrae
. Sticking part Sticking part
Species |l of vertebrae Shapes on vertebrae Shapes of developed part
~.
Anago anago 1— 7 wing-like, daveloped 74— 79 sma'l thorn-like, tip
acutz
Alloconger anagoides {—11 wing-like, ridge 57—142 | small thorn-like, tip
truncated acute
Alloconger shiroanago 1—11 wing-like, ridge 59-—165 small thorn-like, tip
shiroanago truncated acute
Congriscus megastomus — — — —
Conger myriaster 2— 7 thorn-like, daveloped, 47—107 | small canine-like,
tip acute, daveloped
Conger japonicus 2— 5 thorn-like, tip acute, 42—115 | canine-like, tip acute,
daveloped well developed
Rhynchocymba nystromi 1— 5 small thorn-like, tip 29— 81 | wing-like, tip acute
nystromi acute
Rhynchocymba nystromi 1— 5 wing-like, tip acute 38— 87 | wing-like, tip obtuse
ginanago
Rhynchoconger ectenura {— 4 wing-like, tip acute 28— 71 tip needie-like, well
developed
Promyllantor nezumi 3— 6 small thorn-like, tip — —
acute
Japonoconger sivicola 2— 7 small thorn-like, tip — —
acute canine-like, little
Congrina retrotincta 2— 6 wing-like, ridge 45— 65 | developed
truncated canine-like, little
Uroconger lepturus 1— 7 wing-like, tip obtuse 71—113 | developed
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Fig. 70. Schematical illustration of intermuscular bones and vertebrae, especially sticking parts and
fength of each bone on vertebrae of the conger eels. A, Anago anago; B, Alloconger anagoides;
C, Alloconger shiroanago shiroanago; D, Congriscus megastomus; E, Conger myriaster;
F, Conger japonicus; G, Rhynchocymba nystromi nystromi; W, Rhynchocymba nystromi
gmnanago; |, Rhynchoconger ectenura; J, Promyllantor nezumi; K, Japonoconger sivicola;
L, Congrina retrotincta; M, Uroconger lepturus. Fine lines show parts of single bone, both
thickened and fine lines show parts of forked bones, and distance from median line (vertebrae) to each
line show length of bone in each position of vertsbrae, in intermuscular bones. Width of line shows
length of process, in transverse process. Width of line shows depth of centrum, in vertebrae. Arabic
numerals show the number of the centrum. an, position of anus on vertebral column; en, epineural;
ep, epipleural; th, First caudal vertebra; jen, inter epineural; iep, inter epipleural; pl, pleural; sen,
sub-epineural; sep, subepipleural; tp, transverse process. Scales indicate 50 mm.
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DEDEESE D TERT S EBI4EERY, BRNTRT EEOREE D, HIOKOBIHST 5
WO JZBHEEROEI ZRUIS

d. B & (pleural rib)

HK%7%ﬁﬂﬁﬁw%m1mﬁ@&%@ﬁ®@%%éwbwém%ﬁ%6é®t§mﬁﬁtﬁééoﬁ
o r A, ANFTFIRBLIS I 1T FIOIDOORTRINMDY, A*7 T8, a7 F IR,
ForFaR, ¥VaATFIR, veyarFIdEsl0T A7 TR CRERL, 77 S ITHR
S5 BHEG D D SE8SHEA T TORMUILBO IR EECHMER U T HIER 50 T 7 F T TEESI6HEA
1o B BTEMER DR, v n 7 I CIREEISHEAD O ETAMAE T, 0 17 J I T 9 M © SRR
CENENEIET Bo OO OIEREL TOREL TN, SRy 5 B3 de & HEHEM 2R T &
IO DB Th b,

e. B B & (intermuscular bones)

AT o TREE TS & LT LM (epineural) k LERE (epipleural) FE#L, 51T
BT X ) BRSO FRIGR P Bl Mg (sub-cpineural),  ERIE O FHIMMPNCE] LEE (sub-
epipleural) 3 %, UL FHfARE (epicentral) il d 2 EIE/E0

AEEII RIS D, MO T LT BT 2, BEREORE LU TERETTESE D
B TREREI Y DBEEMITREET L3O L LBV 0D D, T EHATSS L O RARIER 2R { rh
BIA TR LT 2% 3750, LHRBROBFROMR TERL, B20 3 0RET ST 51
EIRE (inter epineural) BEFET AL L ThHb, LNLDBI OV TRICEINICERY 4,

AT F T L (R, B LMD S BIRIBE IS L N2 OIS B | HOHEER 2R { S ETOHEAK
BT By FH 05 ORI MRS IMICERTL, SIRSARRBRINICIES 5. Jo L 28 1 MR bSR3
$T 1UAT, 814y 5 BRI 22 TORL, 2L Tws (B70RA), & b RHERERSRD
B ORA TIZ IS EERURR &2 B, 2 5 ABORBE & U TRERBOBMOMERTCZIzD 5 6D
RS OB RS MO THIERCESRL,. ZOMEPHRBMICERL T b, £V THREY 7o
FEFIC SO TR A SN AU & U T R E O RSB S &ICiEREL 12 1 RO RWE]
IERES D B, L OB MR § 26 X £ 120 OICEET 5, BRI D 5 O8RS, B
Bz Bt Lichi o TUISWMTE L 78 B BMHERENC 301 28 Is X FHEMRCH 3 2 AIBI 2B 2R A 1R
LULTdh b,

ANFT T I TS MRS DI L FEUMHAE T 1RO EMBENEEL, £OEMITHIEZ MO T
BT B, 2L THI2HEADISIs X 28 126k b 10 ) $TORL, WECUERRERT 5, P
ST Do BMEETCRER D Ho TRREZ T, BHERIRE 2&UREHO 2~ 3 MOHEKICI
Ci%fr{o

Oon o TS L HER D26k A EHERE TORE TS L ART, £ PRREL, EiSERs
1 o) F I BT B o SE12KEMR D 30 & Z 00K T, WG MERRRT 2, ~F 7T
SEED X 5 RIS T AR CR - THICE T D D B2 D b > THRIR & 72 5, R 2 ~ 3 ORI

5D S LT ISR O T, MRS MICET 2 NEIOBF %P (internal-branch), &

BICPHSE OA T & »C CAUCEEE L T B MO & % MIH (external-branch), it L7z E#

BB O SOSHEN ) A AROEIHHEA T HEE SN T B PO E % Il ERES (inter epineural)
EEAFNLIRCE LT D,

)

N
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H),
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L3, KRS CIELZDSH->THEDY, HRE T 5,
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@éwML%%®£%,ME%ﬁwTwm&ﬁ%b,ﬁﬁﬁéﬁ@m,M&@ﬁ%@ﬁ%@ﬁ%ﬂ%,ﬁk
mﬁ%@w%%&ﬂﬁﬁﬁﬁﬁéo§<m£m®ﬁ%m6%m%m%if%abéoﬁﬁ%mﬁﬁ@étu
To@EH THbH,

ﬁ%y?%ﬁﬁmi<%ébm@m%m¢%%iéo?Ebé%(m%w%%@%ﬁib,%i%%%#
RS T1LAT, 20 FEEzERo P s TEET 5, oMY & BERME THRL, AWM
HIiEET 5. PO RSN S - TR O L6 J CHWZHED LI ETEEEL, BHETIRIM
EEMO FRICEET 5o WEO LBEHEHEOTEES A TR MR/l - DATREL, BOREO
Km%ﬁfdmww%t%ﬁwﬂﬁﬁﬁﬁﬁéo%bfﬁ?y7¢jfu%i%%@mﬁwaﬁmm%®
B2 360 T EIE O FRIO B ACEEEL 72 1 508 EE)E (sub-epipleural) BFET 5.

nf?fﬁfﬁﬂﬁmﬁwm%,?&b%%;%%mﬁ%%tb@%%ﬁmﬁ@ﬁéo%%m%%ﬁbﬁ
’T%ﬁ@f,%®tﬁ@@¥ﬁ®%%&%ﬁwmﬁfﬁﬁﬁéo%i%%wmﬂm%%QW%ﬁifﬁﬁb,
PSS & S 2 TS B C N 0 ST 5. P O—iz Iz (08O Bl BEPHEL, 3
B, T IEHED BT T4 > & BB Rk b 72 D % CII IS O SUIFR I 2 L, RAE TR B T
S B TREE T B, D LIS EED b B EATCI ISR &, BRSNS TR IZED G
Ui & 5575 TIRMEAMRR & 2N NRIROBH THET 5.

LT FTRAFTFTRETIN B, UL, CHUCHKL TOPHBP DIAE 5o

4% 75 ATES QXBAMERLBICTERET 5o SRR b Sk 1o ) ETEV LADRAT <
O _FIS MRS L B R AU TSR L, SoMEA LIRS 02 R B 12 ) LTI SUERETRIRT Bo
PR S 2 B 7 > TTH NG LU X 5 IWEETY, RROBHTREL, P LS (nter
epipleural) :72%. ¢ OBO—EIMEMECRAUZEORMIT, BHTEMED MO FHCeNEEEY
Bo BIEED L3RR OB THEABIF OFR IR & T 5. 96 & ZHI102HERDAIEIEIRIBARL L, A
RO ChUiprb b, 1 AD EIEVRBRINCHEIID 5,

7 TS AP OES O S BHICEEY . T80 b, ok THUZIERD b RHERI
HETEET B, TOM, SHET, LEHEHEROTET 5 MR EREOSGT, EIRREOSE
ﬁ%;ﬁ%ﬁD%ﬁTmmwwﬁ®$&%t,ﬁ%m@ﬁ®%ﬁfﬁ%%ﬁ®%%,%WTMME%W@T
{03 & FEIO—EFPEE TENENEKL T D (E12RERE ).

7D7%ﬁfdﬂﬁﬁﬁ®@%@%ﬁ%ﬁﬁ%ﬁ@@éo%<m%M%%@%%Mﬁ%§T@N$%iC
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F 7> TERD L S ICHEIEE TEET 5, RO B TR AZZmoME, BETEMESMO
T &AL, RS FIN LT B TS T B 38 L 2 E7SHERDBRICINEIIEARL, RO
HEHCAUCHD Y, FEO—HFT & IS TS SR ST Do RIBRIE 2 MR TR OHER %
THIET B,

X7 o TIELRITE, 478 B S kIR O BT D 5o SE2HEMRD b IEHERI (SE40MERR) ¥
THET, 20 FENZEHE 2L THIZEROEI & B 5o FaHEEHRIYP 6 0T 5o PNEISE S
Z O—IE MEBFO FREE L, M5 EET 5, EIMEO—IHTOHIT & - THERRO fl
EEEET B, ESIMEAMET D & PIRIEERL, SIROBHEY it %,

= F T F T TIES LIRESHERD D EITICEET 5, £EPSHEE T, WEIIBRI NN, T
Db o TREEDHTEH T U K RICEEDRET 2, 1D OFO HIHEROTFET 283 Tle D%
BB A L TS L, MR R TR LR L 12304 TIS ST O FR I 1 1T &SRR OB T
HREL TN D,

57 > I TINS5 D, 20 X ZHE2SHERIELEICEET %0 FAID 5~ 6 RRITCE
F, 215 0 LIS NZHE O R b - TS T b, 56 J S EA0HEA, T D BILMAIERE 5
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L, PBEM 2B 5. WMBIEBT 5, SR RN IEL THE & 72 5,

BE 7 I ITRHALFLE 2D DEATHEAIN T O 16 S 0 BHD 2~ 3 6T, GeMEE T 5,
W LT ERAMEMAD S B MEAE THHIT B PIRILE L, — IR & BT 3. ARICIHZERIZTO O
T CORUELD RIS R CHEA IS & S 5 P ORERICIST 2 IS RIBIIRIE & 250 I0u, o2
REPRIEE DB NEGIZ AR L, SRROBIED Cuch b b, MEEM 0 PR & A D L EHD | s 2l
T B,

BT 2T ITERIPIGIE S 7 B EEAOMERMNE R S IR E B, BAID 3~ 4 IZE 1 KOB T, [iZsE
DOFIRCEH THEL, Jo L ZHUIERD 12D D> 5 EOTHERILEE TORT 2, c27 + TEAL L 5 K
%ﬁﬁ@<,C@ﬁ,%ﬁ@t%@ﬂ%miOTH%ME@$%%&E%?6OWﬁ®~%d&®é®t@
UL 3 KIRME TSRO, BHTRIMESMO T ST 2, FEREBNL CRET L, BE2
EROTHEMR I & SRR L, AROBEE C T b Y, KO RO 155 & 85 MO FERE - % i
95,

VIR T FITEIIME DRSS, Tl B EMBEED DS HICEIET B BAIO 2 ¢ 3 A3E /M
SVEET, FIMIMSEEORE & B RN U THEEL, 10X 256D LA L, PIB & B B2,
BEGEOTET D80, 3700 B IS HER D> b SBesHEAD I TII ML D IR ISRO S & B 2 A L T
WS 05, PIBRIR OB D LRI & B D S008 & % BT 5 o PSR DI e T I MU oo [ 25,
RHETI MEFS MO T UM THET 5. Z5103HEALIEL, PIEIZNEL TRROBERE N E D 5,

TAT T ATRIIME DI, D BETOHERRIED O BT EET Do B0 3~ 4 K EE
T, B EESOMEAD O SO ENER TORL, P E MR 2T L, FZREES 5, B0 0
BECHEE L2, BHERIBEROEBI96HEEMITE THbh 5,
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s ARl BT B AR
Part II. Ecology

Hm-2 ARE#EEE I IEHE
Chapter I. Composition of total length and fatness

¥ 2 B &

@ﬁ@@%@%i@ﬁ@m%?&%ém,cmgfﬂ%momfméﬁ@méﬁﬁo%ﬂ,%bﬁ@%m
Jo & O PEESOKEERTIERT (1953,158) 72, Ficw 7+ T BL TRMA S (1956), Bl (1956) 2L DR
ERENFNALND,

13195145 5 B 5 EIFEAKBICEY 5 B & 077 + SRR T A RS OARie L AERIIC D
WTTEL, & QiTAE TRENEICK 3 RR0o2EEML X OBBE, 7 7 T TikEaE (LA
5 HOl) KEECHRTAHAPHAOEEMK, X OO DPIEOBEEAE T Kic T REA - R
OEEMIS X CIEIBEIC DV TL 5355,

REOMEEIUFHE

ﬂ%®ﬁﬁd,H%Emﬁna&mﬁsEmmmﬁﬁﬁﬁmﬁmm%%@%fﬁﬁb%4Uv%aﬁfﬁ
HEL 77 6 B, 19564E10 3 FiCREORE KR CHEL 12 1 B, A3t 7 ROEAIC LY, F IR O S RARKS
i@%ﬁﬁ%b%Ntﬁﬁmw%E7ﬁm%9%?@%@t5ﬁm,%%%@%@é%ﬁ?&@@%%%;
VRS G S 72301 B (B514558) R R U Tc, © 7 o TOFRIS K OHERUE, 19554 1 A 5195655 A
L@@ﬁKL%@KﬁTﬁ&?%%79%&5%§%,4ﬁfj%5%&thMTﬁﬁ§ﬂKW§%@$
4061, ZEBEHIEA 1365, TEf 4 B, A5 546 %, TIRMM « AU 19544F 1 AP 5 195412 £ T b
SHOKE TIRIEL 12473 2 L 12 (B14630) . 35, N T ORI EROE BRI BN TR
M%KWMﬁlﬁmBﬁE9H®E,ﬁ%bt%@%mifﬁﬁbtoMﬁﬁﬂwmmﬁmiofﬁwto

F=(BW/TL3) »1000 12170, BWHRMAE(E), TL BE&R(em),

Table 145. Number of specimens of Muraenesoxr cinereus, used in the present study.

Se; ——»7,,,,,\G7IET:5\\ No. (%) Range (cm) \i Mean (cm)
|
Male 370 (94.62) 35.3 ~ 95.4 65.9
Female 21 (5.38) 55.2 ~ 97.5 80.7

Table. 146. Number of specimens and composition of the total length of Conger myriaster, used

in the present study.

T ltems H Standard
T e Seiezﬁlgr;eerl!s Range (cm) Mean (em) deviation
Fishing ground Tre—
Off-shore, Suc-nada 269 17.50~95.90 38.55- 0.69 .99
Hirao Bay 204 12.20~50.40 | 27.204 0.38 5.48
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A, N E
1. F &8 © & E

HEIADHFAOEEL, 1956££10H 3 HEEINEKE CEIL 72 3 O T 9.45mm, 10H11B D § DX 47.0
mm, 49.0mm, 49.5mmick M49.5mmd 4 BT, 12H13B D & DI 63. smmis t (F66.0mm D 2 B TH
bo TG DEROIHEFENIZEAS T, BB REO/KE TEH I OWHEL THELIZ
LOLHEET D, L LICI0E 3 HM6.45 mm OEHIFEINOFERIICEH LI O EELLN, FT210H10
His X OF12H 3 BICEEL TR IR 20 2 3 T, 3825 L EIfoiiidgH LIz o L Bbh b,

Fig. 71. Larva of M. cinereus taken from Suoc-nada, a western part of the Inland Sea of Japan.
9.45 mm in total length.

2. ENHCHKIT3EREOERA

BRI N T 7 e 5 9 A TE,  970h bEEICHIRT 2 T 0L RBR 25 72 KK
TRUTC, MEHEDBIEITHE 94 6% L THEIL 5.4% T, MEdHE L DL LI, C DT &iF19544ED R
FRICEHELUCERIRAU T, B 94.5% (B12B) UL 5.5% (188) OMBEERERLUIZ, £UTH
MBI 35.2em () , BALBER97.5em (i) T, 2R E4eEId64.07cmThb, IHILE oL
b EFRICHIET A#iHIL 55.0~70.0cm T, #OHIERIZSED 62.3% % 5D %,

HEHERI D2 BT, M TiE/N35.3cm, Bk 95.4cmT, ZOEHEEIF65.90cm, - & b ERITH
B9 5 i 55.0~70.0cm T, KD 69.8%% Kb 5, MEOR/P4EIR 55.2 cm, JEAL-RE™ 13 97.5 cm,
P2 RIL 80.7cm, § o & b ERICHBIS HERIE 55.0~85.0emT, £ED61.1% %R T,

100 -
7
i
Rl T 7
n | ;
3
= /
85! | %
= 50 +
=t
b= MALE | FEMALE
Ea o
00 L L1 HT
0 ok . . G : :
40 50 60 70 80 90 100 40 50 60 70 8¢ 90 100 60 70 80 90 100

TOTAL LENGTH (em)
Fig. 72. Constitution of the total length in M. cinereus taken throughout the fishing
seasons from July 1955 to Sept. 1955.

* 19544F 8 HI9HIT4E 1832.5¢em, {£H 3.44kg 2L,
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3517 75 cm PO AN B AR B R ERIC A 5 £, HETIX 6.4%, BT 55.6%TC, i3
OF D EGIT I TERBFRT, 5 LIS 252 (1952) BU 5SRO 7 AOLEREE, i
X ORI (1955) 1k AEEHED 6 B, 7 B3 078 HOSRMEMICEEICA 6N,

n

s

<t
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!
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I3

o

Jssd
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§ . FEMALE
Z 5
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TOTAL LENGTH (cm)

Fig. 73. Constitution of the total length in M. cinereus and M. vamaguchiensis
taken in the spawning ssason from Sud-nada, in 1954. Black and white parts,
M. cinereus: slant parts, M. yamagnchiensis.

PETERSEN (1906) 1T X 5 & Anguilla anguilla ORBNCES AE/MEEIIET 29em, Bifid 42cem &
1, HORNYOLD (1930) (/@ L I HEDIRERIRIL 24~51 cm, FMfiE 37~100 cmPl BT L KT & %2,
FirAAEY X A japonica T ONTHRIN (1916) AR 57.5em Y Eidid & A LT, HEEFHNTH
Be b, R (1952) 13METIE 60 cm LLED L OV TR, 129.5em KT 2800 d D,  HEMISE
i@ﬁﬂf%éCt@%ﬂfﬂﬁ%bfbéoCﬂ%@ﬁﬁﬁ%?é&ﬁ%?ﬁ&ﬂ%@%ﬁ%ﬂ@%%@
PR 4, BUAL CERIL, TITHRT A7 F TTHRRIUTN DL LD B, T LITI9BHHE
BEOMEEICIST B DRAEER 97.50cm ThH Y, BRI 5OIEIIICALRID6 H, 7 HiK
3O IREOENKEET | m DL EDHSERICHEE XN, 1954F 8 HId A ANEELT A0 ) hEE
132 5 com OHEREREL 17,

3. B &%

Table 147. Monthly variation of the fatness of M. cinereus in spawning season. Number of specimens

examined is parenthesized.

\\‘\‘ — Sex Male Female
- ~
Month T Fatness Range Mean Range Mean
i :
June — — 1'0z12§'45 1.28
July 0.75(3;5464- 108 0‘97(;’)1.84- 1.38
August L %gg; 67 1.29 I 14(;)2 15 1.46
0.96~1.45 1.16~1.85
September (165) 1.18 (6) 1.52
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ZERMATHEEL T8 A3 L O 6 HOEAR %5 THEIRIs X N OBIITIs T 5 RO %2 A3l
TRUTZOWSEE 147 K Th 5, '

COFER, Tk 6 H1.28, 7 Fi21.38%7/RL, FEINEHO 8 HTixi.46, 9 B Tid1 .52 CHBEm» »
bNb, HETIZ7 A1.28, 8 HL.29T, BIZGE LW, 9HREASLU TL.18%RUIZ, bbbl & e
TRIEMEOIETRIENE T 5,

9 H, MEORBENETL T AEFREHEOHRENE L, Uit THEEGEVSRNC E, B
THEL DD PEBARTH Y, COBRIBHROMBAPVEAT S L, AFHORECE 33> TRARRS
PR E B L EEC L ARAKONERII S L 2 EEZA LN, CIUTE LD 9 Bicisl) 3 HEEOR N

Table 148. Monthly variation of the fatness of M. cinereus teken from Sud-nada, in 1954.

Number of specimens examined is parenthesized.

m ‘‘‘‘‘‘ 7Ee~m;s e Sex Male Female Unknown
H \
Jan Range 1.19 (1)
Mean 1.19
Range 1.08~1.94 1.22~2.36
© (5) (4)
Mar. Mean 1.384:0.05 1.5040.14
Standard deviation 0.1640.03 0.414-0.09
Coefficient of variation 11.5942.48 27.33-1+6.52
0.68~1.50 0.68~1.19
Range (3) (4) 0.9
Apr Mean 1.004+0.13 0.9540.09 0.9
Standard deviation 0.33+0.09 0.254-0.06
Coefficient of variation 33.0049.09 26.314+6.27
Range 1.20~1.30 1.20~1.28 0.53~1.71
2) (2) (64)
June Mean 1.254:0.03 1.244-0.03 1.0740.02
Standard deviation 0.054+0.02 0.044:0.01 0.25-40.01
Coefficient of variation 4.00-+1.35 3.2341.09 23.3641.40
Range 1.11~1.50 1.11~2.03 0.82~1.56
9 (10) (14) (35)
July Mean 1.344-0.02 1.3940.05 1.154£0.02
Standard deviation 0.1140.01 0.21-40.03 0.17+0.01
Coefficient of variation 8.204-1.23 15.104:1.93 1.474£0.12
Range 0.88~1.88 0.78~2.32 1.1241.27
o (31) (20) )
Aug Mean 1.38-£0.03 1.39:40.06 1.174:0.01
Standard deviation 0.224-0.02 0.39+0.04 0.05+0.01
Coefficient of variation 16.4241.41 28.0642.99 4.28+0.77
Range 1.11~1.39 1.14~1.50 1.05~2.33
(5) (3) (26)
Sept Mean 1.2040.03 1.33--0.01 1.2340.04
Standard deviation 0.0940.02 0.2440.01 0.3240.03
Coefficient of variation 7.504:1.60 18.04-45.00 26.014+2.43
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T B LEEG R b DREOBAT AHENE L, IHIIBORBORENELETHIDTD L. &
CAT, CIDORNIEE AAEY 7 X ORBE 2iIF (1952) OU b~IRERZ B THEL Ta b L,
BT 0.74~1.491C DI BY, ZF03 BT LA WHNMERRIENE, Fh v I £ Breitkopf @ $ D
RSN BD, ~NEOIEHUNL.42~1.52 DEINT S A8 E RIS ARG 5V EFTRCELIZ S DT,
U b HE R B ORI A 60, IHIBE L TSHEERIBT 2 0D Td 5,

DIEOEER E 195448 1 B 6 9 AF COMICHIEL 7oaSR (B 148 5) 2L TAH D EBEALLI
HEBED LN 5B,

X 0 I EEIREE S & VA IR S B SRR L DR AL IEREREIL S 149 FCTRT B Y Th %o

Table 149, Comparison of the fatness in full mature and ovulated stages of M. cinereus.

Full mature Ffish Ovulation fish
Total length Body weigth Fatness Total length Body weight Fatness
(cm) (9) {em) (9)
92.00 1828 2.32 109.00 1012 0.78
99.20 1770 1.71° 91.50 782 1.02
83.70 1300 2.21 89.80 1064 1.46
88.20 1290 1.87 82.20 830 1.49

4. ERIFBECHER

&E (L) cm ST (BW) g OBEREEHEEDLTE H74MEah, WlEEHRTESLE
BW =al.b OBIGERARITT Ho 85 atd, HETRL0.00687, METI30.02215, (E¥ bid, HETiZ 2.653, M
TiE 2.324 2 ZNENRT,

4000
Q
[n] she)
gl °°
o
1000 <
ST o
=
400 ; &
- :
=
9
=
g X
2 100 =
4
V..
g
40 #x
e
P
Fig. 74. Relation between the total
length and body weight in M. X
cinereus taken from Sud-nada. 10
&, Male; O, female; x, 30 50 70 90 110 130 ¢m
sex-unknown, TOTAL LENGTH (cm)
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B.v 7 + o
1. FEBIUTCH A
TR EKENCE S A Va8 L OEEENR RIS G, MRERBIORAS ENR LD 5 L B S, HE
6L CREROBEP 2T 5 EA MIE ToHHAE* Ml %8 150 i L O 151 BIWRLTZ,

Table 150. Body length (mm) of C. myriaster in both developing and metamorphosis stages
during the months from January to May.

\\\\\\;\wStage Developing stages Metamorphosis stages
e Body 50~ 100~ (110~ 120~ [130~ |26~ |10~ [100~ o~ | o=
Month 7 length 80~90"" {00 110 120 130| 120 110 100 90| 70
Jan. 10| 55 | 17 | 14 1 2 3 102
Feb. 5 | 23 | 33 4 6 1 72
Mar. 6 | 57 | 32 12 | 21 4 132
Apr. 12 | 8 | 3t t 1 31 | 44 6 1 216
May 10 4 2 1 3 20
Total 10 | 88 | 190 | 112 6 1| 43 | 73 | 15 4 542

Table 151. Percentage of occurence of each class of body length (mm) in both developing and
metamorphosis stages of C. myriaster taken during the peried From January to May. Note:
the figure in upper column in each month indicates percentage to total number of individuals in
respective month and the lower column indicates percentage to total number of individuals in

respective class.

w\\\\ Stagel Developing stages Metamorphosis stages
) . 90~ [100~ |110~ [120~ 130~ [120~ 110~ [100~
Month o9 1engthI80~90"" 00l 10l 1zo ~ 1ao| T | 120l ~ 110l roo|  oofO~70| Tetel
9.8 [53.9 [16.7 |13.7 [1.0 2.0 2.9
Jan. 1000 53.4 6.5 9.0 14.3 70! 0.8 2.9 4.9
6.9 131.9 W58 [5.6 8.3 |1.4
Feb. 4.9 ‘8.7 21.3 7.1 993 2.3 1.0 9.7
4.5 432 b4z 9.1 115.9 3.0
Mar. 5.8 21.7] 20.7 72.0 7.7 8.0, 3.9 28.0
5.6 |42 144 .5 0.5 |14.1 [20.4 P28 0.5
Apr. 11.7] 33.8] 20.0] 14.3 17| 14.3 20.0] 16.7] 5.8 25.0 98-%
y 50.0 [20.0 [10.0 5.0 [i5.0
May 9.7 1.5 1.3 80.0 1.0 75.0 20-0
Total 100 | 85.5 | 72.2 | 72.3 | 85.7 14.3 | 27.7 | 27.8 | 14.6 | 100

IEHDH 1 BT 2 FRERESVHELO § OTH 50, HIPBBIO L 0BETN TIN5,
LD BB 2 31T, ZOHFIAEDOD 80 mm 5 6 ZEBIIM 90 mm it hHic b, § - & b HEED
BEMEEHIEIE 90~100 mm OEFRT, Ziud 1 BRI 52D 53.9% %2 50 5,

2 Ride o Bz g 206D 90.3% WHEHD 3 0T, FRII S 2MAEOCHRERIIDOITINCI.7% %
AL, POICER 0mm X2 1 DOREREEEEL, T2 AL 2 BoBRE—BERTTE5E
LAPG 2 BITA - TE2EEL T2 KEORER A LN, 2 Al AHMEROIEONIAE 110 ~120 mmic
BEL TS, £L T2 HD100~110 mm OFAEHT 1t B b - & d lEBRBOIEA BLILII D 12 3
DE WL PTEND, LU | BOERDEE 90~100 mm O EMEAL 2 Bit A - T3 20 mm

* SCHMIDT (1925,733), JESPERSEN (1942) /3 KOOI TIY, 2#E (standard length) & L
THpuiie & AR E TOHEEMPIEIR AN TN EDT, FETIR & T UTIZE » THRE 2 AL,
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Hto
H Fig. 75. Percentage of occurrence of
[s0 each class of body length in both
L developing and metamorphosis sta-
ges of C. myriaster taken from
] -0 January to May. Above the base
! line, showing the percentage to
total number of individuals in re-
spective month, and below the
base line, percentage to total
Y ST loo‘~no “0:,20 lznl!ao number of individuals in respective
class; [}, developing stage; B,
BODY LENGTH (nm) metamorphosis stage.

JAN |

=
]

m—

[ L i

OHERF-> TN AT & 2 TELL E 2 BICHBL T0100~110 mm OFHY, 1 BT 51 530~90 mm
O3 OPFEL, 25T 90~100mm O O | B3 EEOBEIN - ICBPEIICRIILIZ § D EEA
BB, —T5, EREENCA T b - & b AEREOEAT 100~90 mm OFHE | HORAKEHOMELT
40, F17110~100 mm OFEBNT 1 O 110~120 mm OEPERELIZS DL L (a5,

3ALRES AT, &8 E b 90~100mm OFIICEHITIID » e L CERBIIICA -T2 8 ODE
BICHIRT A & 502 b, EHERE LB ILL THIINL, EREHOREERET 2, LPL e AITAL ZL
PO L OB ORISR L, —HESRIEND L ERELALALNE {I5h,

2. RBARFBITRE
%W%KﬁKE?6mm%%%%%iﬁﬁﬁ%ﬁfﬁﬁémt%&%-mﬁ®$§ﬁﬁmomf,Wﬁ(
BHOKE RSt &R (P OBEKSICST TENENOERRERD b EE7TROBD Th o, T
OFThY» 5 & 5 CHERNTN b RSSO 2R, $abb, PNETH 12.1~48.7 cm O
BCHIEL, - & EEOE R 20.0~30.0em T, ZUIEHE072.1% %R T, —J, MEKET
1E 17.50~96.30 cm OB 2R, & - & b BERICHET 2MERIZ 4R 30~40 cm OFEFHD b O T,
CNB IR AIADEd 5% % HD B LICHS o TIHAKBROAWBPPAR SN ELEZRT, 3 5RKFAEEEDE
T RUNOAEEBOEL s 5 B 152 FE B LB 6880, Tabb | Bitid 20 cm DUT O/EIRGS
T 50 em Bl OREID & OH 72 b IS A0, FHIZEE 22~40cm OO OTEHED LN T D,
FLTINGIRS OIAND 2 BT Y > TENFNRZRL T B, 2 B3 L003 Az | BIKAHNICH
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off-shore 10k Hirao Ba‘y

30

10

<

ot
(]

FREQUENCY
o

w

o vIio O

w

10 30 50 90 10 30 50 70 90
TOTAL LENGTH (cm)’

Fig. 76. Showing composition and monthly variation of total length
of specimens of immature and adult fish of C. myriaster
taken from Hirao Bay and its off-shore watars. Arrow indicates
mean value.

Table 152. Monthly variation of total length of the specimens of C. myriaster taken from Suc-
nada (inclusive of both Hirao Bay and its off-shore)

T Month

lome T 1 2 3 i 4 5 6

Specimens examined 52 41 41 26 10 38
Range (cm) 15.00~95.9021.18~41.50{28.00~47 .40|26 . 40~ 38.25|30 . 60~45.50{17 . 50~ 56,00
Mean value (cm) 36.00+ 0.30]32.314 0.61134.89:= 0.44(31.34 0.56/34.704 1.06/38.07+ 0.86

7 8 9 10 11 12

24 29 28 55 45 74
12.20~56.60{15.89~42.83|18.4 ~22.9 |21.40~46.60[20.40~89.40{20. 10~81.50
38.08+ 1.54[30.58-+ 0.85[21.92-k 0.3129.204 0.44/42.04-4 1.47(33.044 0.84
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RO ANEIS kA AO BB A 305, BEDSHOREOMHEOMILT 1 Ao 3 A CiERIL, &
L2 iz e HEic 2 B e 3 BOMTRIEHHECTNIRD OND, 4 ALETH FCHE 1RO
Fois J OUSEEEIE D EPICK SV AEAB AN G, Tabb 4 Aitd 3 Aics iz 2 ool
DK BNG OB C LERCEDN, US> T 40—~45cm OEFOEEAGOLHD LT, 3 AR
LizhSnRAOR EEHN s b oOHIRENE L 2 - T, BESHO L 25~30cm OEEICH LN D,
5 Ficid, RIS, MAROREI L5 EBEALLNLREL VHAOEENZRBODBED LN S,
6 F46 1 (8 7 BT 20 om LUF O/NE#6 X OF 50 em Pl EORBRSHEIRLN, & L7 AIERTS
vtéméwﬁﬁﬁMﬁbtoc%ﬁ%iﬁ%bt%ﬁﬁ&%b,m%wmmbttwf&éoggmsﬁ
T 2 OB BB BY, ASNEEOROHIEENAXVEEORID E LTV S, $729 A
OHRR -2 9 B e s h, 2EOMERNEE (, ScFHEE 21.92cm THERENDERTT. L
Lidis b ieEi PRLITMT AR LIEDNS, 10HTEIA L TR EHE PRLLS D 21.40~46.60
cm &3 ADS, FICERBUITHOEZRORIMT X > TEHEIZPRN I, 115, P2EEREEGEEN LI
Wk x LI AMEIE S Bo 11T 20.40~87 .40 con OEIENCIHEL, Zz oYL 42.04 cm T, £EEO
BAOERTRT, CHUIBTE B &K 20~30 m OEOEIKE TAHANREINDIIDTDLH, CD
AKERIT 300 TR AR R B S S S 12 Didis & 2 105 T 5 D 4 A DOETH b,
3. MO RMEM

PERI D4 BEA 25 7 BT 7o, ARSI TOMERIRBI o4 EMEZ 12.10~35.70 em, BT 32.50

~a4 .50 cm, HETIZ 30.90~96.30 cm Th Bo ZLTh - & bERICHEIT HHPNIME T 34~ 40em T,

F

20} 7,

Wil L

20

FREQUENCY

10

40 60 T 100
TOTAL LENGTH (cm)

Fig. 77. Frequency distribution of the totel fength of C.
myriaster, taken from the central waters of Suc-nada. Hatched
area, sex unknown; hollow area, male; solid area, female.
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ZIUIEERD 76.2%, HETIX 32~47cm T, Z1UdLEd 65.5%% ZNENRET, b REREEY 134
T 44.50cm, HETIE96.30cm Th 5, & ATHEAREY + ¥ TEEEOBITHEOS AR 25.20 cm T,
41.60em ICEU TH SR THARE 2 L Op¥H B L, Fics0em M EOROBIEZEE 4.7%, i
15.6% T, BRARMKEFMETIE 129.7 cm, HETIX 57.5cmTh 5 T & BHAFE(1952) D5, F 7z, whAEEE D Conger
vulgaris OHEORAMKEIX 75.75cm Th % ¢ & % CUNNINGHAM (1896) HENFNIRL T b, T
NEDOTEMPLTEEERDNE, =7 F TBLY 7 ¥OMOBEOK %S, BAEEIIIZEL LS T
BHbo I, =7 F I TEEEDL S HEPN Tt 50em Bl =0 3 DIZHIBL TR, $72bh %, #T
134450 cm SRR T, 40em Ll D 4 OWEED 13.1% % 5 3, I UL 40 em DR D § Dhi4:
RD55.9%, 70cm Pl 0§ OWBLEDL. 1% %2R,

4. B B E

MHads & P PIB OB Tl S N7 AR OIEME 2 RT & B8 N E T b,

HUE CORANEME L 2.13, S/NEME 2 0.93, CHEMEIL 1,40, HBFTIZEA 2.00, B/ho.87, T
¥1.40Th 5,

L] L]

FATNESS DEGREE

Feb. Apr. July Aug. Oct. Dec.

Fig. 78. Monthly variation of the fatness degree in spscimens of
C. myriaster taken from Hirac Bay (B) and its off-shore
(A) in 1954. Double circle represents mean value.

S HICHEO AP EIME 0, PEKED b OTIRIZH, 1 H, 2HL05 805k xL, &b
DS s AIFHOREHEERL, 7TH-8H-° 98, TLhbbEOIEBERFNEIN0C.9 ¢ 1.11+1.30 T
WAL DA,

A TR s NITEEBORBER 1 A6 6 HETAELS, & 0bhid 4 HiX 1.5 TEEOEKE
2R 7 RARBUBRL T 1,27, 8 Bix1.27, 10H1X1.28 73, Db $miciaint, 1L H 1.37, 12
BiTix 1.39 2R,

PLLOWRP 5 5 LA E § ICIBMEE B L2 FIT/h S L, BB AERLEAEAPEL LS,
T LI OWKEO BRHEEEBE I OWTEEROES 2 REL IR, 220w onsHil 74 8
H-10BT, oA TRNTNEERBED NI T LI T, £ WEBICRBOBREKSEICER
T 5 4 OOEME RMEKED L DOFNICHL TR EWTD L5,

SHEMER ORERGBLIZEE 1.43, HETIZ 1.42 T, VB TIRDTHCHNA XD, BRI,
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B (1952) 0l (1915) ML BT HAREY F ¥ ORME 245 &, BIE TEMN 1.93, HEH
2.57 THREICHED A S <, BB T 1.01T, MO 1L120FDITPIEREL, Lith->Te7 7o
LR ORERE B LN D,

5. &ELEEOB%
SESRIC AL T EER 2 ENT, 28 (L) emEfE (BW) g & oBRRMienENCO0nTLS

APEEE EEELEIL LS BW=al? o THRDL 3N, 158 2 13T 0.0009072, H#ET30.0005935,
EH L TN 3,136, HETIX 3.208% ZNENRT,
1 =
1. FENEEEKERICEET D A e X N T 7 T OB, BEEs LOREL 2R OBKRR EITD
WTHE LT, ) .
2. ANEOERKETIORIIC 9.45~49.5 mm, 1217 63.5~66.0 mm OFRHBHEEL T

3. FESIHIC 2547 % RESREL O 4 EALIEHE T 35.3~95. 4 cm, HTiX 55.2~97.5¢em T, oL @K
B 32 BAIIEETE T 55.0~70.0em T, £{F0D 69.8%% 51, B Tli 66.0~85.0em T, N
D611 % 2 ED b,

4. FUESENCION AT ORAEBIRMTIZ. 4om, MTIRIS2.5em Th 2,

5. BRSNS 0N ORHSIT IS B E ORI 0.78~2.15 OREIT, & H & UL Moo
Nk A, iz, EIBN (9 B) ORI oL TEIhE {85,

6. nEOEE L) cn (FEE BW) g LoBREIGIUTERDSLS,

e,  BW=0.0687112.633
i, BW=0.02215L23

7. <7 TOFRGS L CBRROEBEREELZRO X 3, 1 H - 2 B TRMEHD & O1300%L R
L 5Hh, 385 5 AL TORREBIICA -2 DE, FTITh - 72 90~100 mm OHEROFBNE
BIiCHEL, BEREIRER D,

8. w7 FTOFREA - RACEEARIETBONBOKSE TR 12.2~48.7cm,  MEKE T 17.5~
96.3 cm OEFEICZNENHEL, - & b BECHEY 28PIRI#% Tl 20.0~3C.0cm, #7#Ti 30.0
~40.0emT, FNENEERD 72.1%, 69.5% %77

9. BIKEREL ST RBORE~ORINE 7 HIKALNIS,

10, FE@FICISY BT 7 F TORKEERE T 4.5cm, BT 105.6 om, MEHEOEBIFTAEDE /M
Ei30.9cm Th b,

1, <7Fra04E (L) cm EE BW) g LOBRE
He, BW=0.0005935L3-208
i, BW=0.000907218-13
THEDLIND,

o £ 4 0 K
Chapter II. Age composition
¥ A M B
Ay > ¥ SREOESIKET2E/E LTI, v FROVTHIN (1916), F83F (1952)5, ~EiC
SNTELE (1952) , THIGKEERIZERT (1955) B, AZANTIDWVTAREL (1954) &L OWMEBD B
I AT
1952, AEE N T L N T ¥ TOESE S ESHEROFE 2T -12, & {INETE
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BEORBITC IS\ HRESR B DESHN, ~ 7 7 I TR 5 R THE OB KEICER T AR & hEis &
OB O BLKEBICERT A BEOESHEBIC OV THERL T, -
RBROMEE LU FE

FEETFCHER U TTHENS, T TIXI9514E 8 B b 5 195548 9 Bich iz AR, BBk ©, /al
BRI > T I NI 2R 40.8~88.2cm D 777 BOEA RN, $12, <7 F 3 TiX19564E108 9>
5195746 | B3 TO/T, LE/KEIEY 5 ILNEEEER S L OVEHRE TNEEKEME, EfisL N7 + o
FRIT L > THE SN2 E19.6~95.9 ciD586B DA % AL T2,

TESHAIC RO TN 19554 6 H T 5 E4E 9 A TEOMIIK, NUERES L OERB THRE s nios
$£35.3~97.5cm DAI4E, <7 F T TIXI9544F | B9 5 195542 | H ORI FEDMIKER 20~60 m Oifid3s L
CRBOEKE (F&UTHITIEER) T, /MUEBMAe L MEEIZ X - TR I o2 E 22.1~95.9 cmd
3288 &, 10m LIROWEKBE T 7 T80 & 0UNE = ¢ X TIHREL 1228 12. 1~ 86.4cm D 299E %
Fuiz,

REWE LU TEEESLORED 2HE T, 2Bt b BRI ToEgEs L, KEZo0.18 3
TRl > 720 MEREDEERIE IS 2 B8 L CAETERIC & 2 HBH 5% % BT,
wROERBHORF IFHES 2BEL, HBRONESINEONRCEET 2HAG (BYHE) 2EHELUIT,

HREMEE &, PRERPEHIEL, w7 7 I TRAMIED T {IEAR, HELESAENTEL,
ZOEETRFH2HET A EDBTERNOT, BRKOBIIIES 2 - THEZE D, 3 51HES
T0.4~0.5mm DEITUREL, *Fvo—VBHETUIIE BEETI5BICAL, EEAEEIC AT,
KO 285 BEOREN SR e RO HEETOES %2, #NFNROEE, BREIT TOR»E
TRV THIEL, BA¥EEE42EE OBRN 3L Lea ORIER

Lo=ra/R -4 +b (4 —1a/R)

(72720, LRFEAEE, REBFAEE bEBHOER-2E L oBRRICKy 21EEMEER)

Wk - THELERRD, ZOMRBIZE &N THRET 2RBOESHEREMIL 77,

R B E R
A, N ®
1. BEROBHISIUCAERCDONT
HER DB TIRBIP IR ST B8R0 B IHIESE %, 1953423 A0 195448 4 B ¥ To&E H o a
WIREL TTBATL b Ik R 2 85153E 8 iz,
Tbh, sAMGILH, 3HPL 5 BITEEINITADTLICHBIR DS A MESHEBL, 2T
b9 H»L1I0ABL T 4 BOMBRIHEENERTH 5, L UMBOBETRENROIMIMCHEN D 5,

Table 153. Appearance rats of individual which recognized aring formation in the ridge of centrum

of M. cinereus taken from Suo-nada. A, ring not formed; B, ring formed.

May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.
i 1 { 3 2 4 1 — 1 — ! — —
‘f 100 100 100 100 | 80.0 | 33.3 100 100
| — | = = =11 2 | — | = — | = =] -
I 20.0 | 66.7
Mal ‘ 16 19 17 17 13 2 11 3 2 4 3 1
ale ! % | 89.9 100 100 | 94.4 | 52.0 | 22.2 | 84.6 100 100 100 | 60.0 | 14.3
(40.8~ B 2 — — i 12 7 2 — — — 1 6
69 .6cm) % | 10.1 5.6 |48.0 | 77.8| 15.4 | 40.0 | 85.7
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L CATREERE N = OESIZ s A b 9 B (GBI, AJAERCET 2T T, 9 A5 10AKAS
NAMEAIZENR T, 3 AD 5 5 BIRERINTO 5 3 OPESEEICEL X PDORIER EBA LN D,
PEAEDCKBERIZE AT (1955) 1T % &, HREMMER € CREERORD s N2 ko HEEE 8 B~9 A
WBhoEdBL, ABPLUNBRSEALNLCER, Tizdx B (1952) 1ZCFRAGEED N TR 6 HiK

BREEREROMELSERICEDNS
CE, DI B 55 BORITER
EEPH D, LichsTeEORMGs
JEFIHMPFEENETNHEL T D,
HroicRbhicimile s %I, ik
SEDPIT DB LD, RRDIERT
Baoimedutn & U T, BEEPELH
FCSE HCE DR, & icE 4w %
T s b £ OHERBYEEL I D
DEEICHEET b, LTohs - Tl
T B & pEINEG & A ARSI S
naeEZLNS (B

D ORI & SRR ORI ARSI & B R RSB
ZLNIRNT &, 3 S IEDEICECREZ 2~ 4 DD
W2~ 5T RELIERAB R D BT L, KA
TS % & & ORI ELLBRD 62T Lig
Eip b KO KT E ST 5 3 O RE D ICTEFICEET
AR E L TEIEL i UL, EEHE Tk s b THEM
SRR B & OB L NICH, CAUT—ISERA LI,
HIRBCER IS L U B EE DRI R ML Lo BERRICE
ENT, NETI EBOROL YT, RL»LFRTHE
GERROREMP R 2 5 M E TOE X 22NN
woxsg (r) LU, b LEAGLE CORELHA
¥t (R) EUTHIELT,

2. BER¥EELGOTRLOBER

A BT 39.8~103.0 cm D 65EILDNT, HAMER)
LEoeE (L) SOBR2RDLE

I fa, L =161.03R +55.92:-c-eve- 1)
B, L =147.01 R +91.60-cree- 2)

DOEAERTEEN 5,
3. RBEAROHELE

Fi6. 79. Showing the msasurad positions on otolith of M. cinereus
R, size of otolith; rq, ra--rn, radii of rings.

8

©w

<
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T

800+

3
<
T

TOTAL LENGTH (mm)
D
8

500F

400F W

I L ¢ i

2 3 4 5 6
RADII OF OTOLITH (mm}

Fig. 80. Relation batween the total length
and radius of otolith in M. cinereus.
Cross, male; dot, female.

LR 65 (kD & inf & CoRElE (r) CERAE¥RE (R) 2REINCHTL, &GO VilE 2 i

BNTRD B EE 154 L3 D,

35, HEEREAOLE: OBRNI 07 LEA OMER 2B TRREARO VISR Z2RD D &

HIS5 EOBEY T 5,

HEED ZITERF OL2RE2 T 5 &, B 1RERRE S DAA, DRITHSNTEHOIB R E L

52 WA T 14.2cm, B 3WEME T 12.4cm, E4REMAKETIZI2.1lem &2,
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Table 154. Average length of otolith and radius of rings in M. cinereus.

405

No. Mo, | Total length. (rm) Radii of rings (mm)
of |Sex| of i
rings semple| Range | Mean value tr fa rs ry rs ra r rg re ri0 R
PO 398 398|067 lo.saz  |1.593 2.000
o 181 ] 4es 466 10.500 [0.827 ' |1.598 |2.200 2.500
5 i 7 e 507'23£ 6‘5 Oﬁg%az O}?é?osl 1.19(1;023 12;?3?047' 21%?034:' ’ 2.966:£0.022
6 | B 7 pEeTRL S9z.edie :%gjozs Ol om0 | ' Lo om0 | o0 | “orors | Focors §ouz0.0
5 44 347 |14 . A E R E 4omod
7 peomess st e Ui | i ors | il o | e ose | Focoss | e oér H299:£0.128
g | 8| 1B e e sn Oy | 0T e | ieons | Cocone | eoas | Eetoee 3.841::0.0%6
®1 7 pmeamysook 8 O N2 e | Tions | Hoioer | Loioss | o ion + /Sssid'oal
s | & B TR wsst 7 O o2 | g e lfgc.)o‘w 2101 | "0 0es | 0 osa| Lo e | * 5 oss | o700
|7 o estsd 9.4 O, | e | oo | o | Ve o |0 e | e ons | 5 0s §-104:40.041
: 5730l 0.4 79 . . 565 |5 3 4.175 3500012
o | B P TI7sditG 04432031 O onn| o ous | Horcat | ot | o] oz | o om e - 4.360:£0.012
2 s 2 N 2. i 3842|4369 |49 T3e3 S10.
e prioss ot 9.2 00 o 1 one | o one | Cito 07 | o 0er | ho-osz| so.0nt | o cosr | iib e 5.519:£0.05¢
B
O sl o O U w20 Joazs |1swms |25 |2sco |s.s0  [s.925  [4ase [s.ozs |sars |55 5.790
sl 26 0455 lo.7ee  |1.481  lz2.086 |2.506  |3.222 (3.5 |3.976  |4.175
Totel Moo value £0.005| 0,067 | 40.033| 40.025| 40.037| 40.021| =0.011| %0.006| +0.021
2 0320 1470|2013 |2.662  |3.227 835 [4.343 a3l |5.42%
+0.006 | 0.017| 40.025| +0.030{ -+0.022| +0.041| £0.027] ©0.083| +£0.0105.750
Table 155. Estimated total length when the ring formed calculated by the Leals equation, in M.
cinereus.
No. Calculated total length (cm)
of  |Sex ; g
rings Iy la s 4 I5 la I is lo lio
3 3 19.190 |16.813 |31.650
9 .
4 3 | 9.310 |15.416 |29.797 |41.127
?
P 8.070 |[14.227 |24.650 |36.258 |44.105
5 4+0.271 +0.351| 4-0.621] 4:0.649] 4-0.496
?
3 [ 8.198 |13.023 [25.550 [34.802 [44.881 |58.968
6 +0.243| £0.410] 4=1.051| £0.653| =0.773| 4-1.150
o 11.053 |26.808 [39.353 148.571 |58.028 [68.244
: +0.102) 40.957] £1.405| -£1.135[ 41.157| £1.349
5 7.258 (12.131 |23.285 |33.574 41.941 [53.251 [60.434
7 +0.312| £0.923| 40.667| 4:0.573| 4:0.431| £+0.815| +0.703
° 10.655 [27.198 |37.478 [46.508 |55.277 [66.932 [75.660
+0.093| 40.703| 40.457; 4-0.594| =4-0.753| 40.809| =+1.001
5 7.401 (14.600 [27.713 [37.655 [45.324 [56.586 [66.229 |67.923
3 +0.253| £0.614] 4+1.011]| £0.677| 40.809| +0.114 +0.772| +0.675
° 10.479 28.204 [37.948 48.115 |58.398 [65.990 (74.770 182.491
-+0.085| 4-0.324] +£0.524| £0.479] +1.095| +1.087| £1.018] +1.147
Py 6.949 112.625 |24.725 |33.250 [40.975 |51.150 [59.573 [63.408 66.778
9 +0.250] £0.668| +4.047| 4:1.040] 4+0.769| +0.371 £0.368 +1.686| -£0.242
o 10.208 129.373 [38.891 |48.261 |55.863 165.423 ([37.701 [81.918 [89.226
-H0.072] 4-0.746| 40.953| 4:0.755| 4:0.4672| 4+0.728| -+£0.809| -1.011]| 4+0.728
3
10 @ |10.815 [30.036 [41.761 |49.331 |57.373 68.601 [75.847 86.565 190.848 [99.051,
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5 8.053 [14.133 [26.767 [36.111 |43.446 |54.988 |62.075 [65.665 |66.778
Mean 40.209] -+0.604| +0.722| 40.722| 40.526| +0.944| 3-0.966| +0.911] 10.742
10.642 [28.324 [39.188 48.158 |56.988 [67.038 (74.995 [83.656 (90.035

valuel @ 170 087| +0.465| 40.425) +0.243 +0.364] 4-0.378| +0.253| ~£0.641 £-0.38499.051

IPERAED, X504 S EAREITIE 13.5cm, 6 IRIEARIFICIXI2. 1 om, B 7 EARICIZ12.9¢cm, B
S WIAIEEICIZI7.9 cm, B 9 MTEAIRCIZZ3.3em FELWERRL TN 5B, Ei, HREELHESEE
D3 (In—Ln) 2HIET 2 & EIS6RTRTED TH 5,

Table 156. Difference between observed and calculated total length in M. cinereus. ln; obssrved,

Ln; calculated, in cm.

Age Male Female
group In Ln In-Ln In Ln In-Ln
2 39.8 26.8 13.0 - - -
3 46.8 36.1 10.7 - - -
4 50.7 43.5 7.2 — — —
5 59.2 55.0 4.2 74.5 67.0 7.5
6 63.7 62.1 1.6 81.9 75.0 6.9
7 70.9 65.7 5.2 86.4 83.7 3.7
8 71.7 66.8 4.9 91.4 90.0 1.4
9 - - — 102.5 99.1 3.4

FTIROLHOE?2 « 83 « E4 B IUOMOE 5 « 86 TSN TENK XD N EDRED Lea i

BREPELULEDTIDERBDN S,
4. £ § O R E

FPBRIEL L Ak TRE NN EOLEEREL 68, BHEESHLENEROT2ILET S
L8l MWD ThH B,

AT\ MBRER S B A7 & EHSEDTEORIMEER TN S TS, 8 4 5B « 58 5 InBt -
85 6 BBt - BB 7 BBNC O T IT L T 3, 88 - BB OEER TREBEEB DO THEETE
Vo

B3N TR RIEEL: 3 KWERNSESTEOE LT —HL T3, U FOEENPLL2RSTHOE & W
SESHOREO—ET 5 A0 O W TES 2EDLEL L BN S, £ THAERITIT 5 FOBORE
BRI 7 b2 7 7P RBO L OT, ZOAEDE | BEREOHESE2RD 5 LiEOTEIEs. 1
em, METCI210.0cm BRL I, ‘

PIE (1932) 1015 ENEPEEBAEBUIEBEOREIZ 7.4cm TTHBP L, TREHNLLPRE
WERRTY, COMEREREBEOEELIEFRNTECEPE, BE (0) 25 1 2RUKOZESET
BT EWTXBEHET S, ‘

Y FOERI L OB, HESBEORRERIETEALL L, ESEERE SO EERIEE 157
FHIRT L INHEALOVEEDL I TH b, _

£ r B (1952) IZEEIGERED & TIRER Ll b DERBIOVEEESEEREE & 7 A 475 mm 1# T
30k REDIIY, BHOREER TS A b 7 BEIC&E 20~30 cm Al O R, TR,
RS I D SR T AT R LA NMATREREBL NN E, ZUTER0 m PRI
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Fig. 81. Frequency distribution of the
observed total length (A) and
calzulated total length (B) in

each ring group of M. cinereus.
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Table 157. The range and mean value of the calculated total length at the time of formation of

each ring, in M. cinereus.

407

i:\\\“\ S Sex Male female

Age -~ Total length (cm) Range Mean value Range Mean value
1 9.514~17.199 | 14.1334 0.604 | 20.380~33.289 | 28.324+ 0.465
2 19.773~33.616 | 26.767-= 0.722 | 30.220~48.350 | 39.188+ 0.425
3 30.369~42.165 | 36.1114 0.722 | 38.460~55.950 | 48.158-+ 0.243
4 35.850~~48.864 | 43.4464 0.526 | 49.540~66.470 | 56.9884 0.364
5 42.821~69.697 | 54.9884 0.944 | 58.692~76.060 | 67.038-+ 0.378
6 52.722~70.105 | 62.0754 0.966 | 68.826~81.565 | 74.9954 0.253
7 59.150~70.314 | 65.6654= 0.911 | 75.371~88.347 | 83.656-+ 0.641
8 61.865~70.665 | 66.7784: 0.742 | 85.556~94.913 | 90.035+ 0.384
9 98.655~99.448 { $9.051 —

bEREDOHESFCUNH L 5WAHLNDLC &, 35T 35.0cm BiEEIS L 0F 45.0 em Bii#gic 2 & ulps
HABLITCEBALND L L EDD, 4B (1952) OFRIIRI VIS icEDbN A,
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Fig. 82. Showing the growth curve of

M. cinereus taken from Suo-nada.
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a. 83. Age composition of specimens in
the spawning shoal of M. cinereus

H* # BKFEUTH 8 (3)

5. B R B

BAEGTERE O LRI L o TREE 2HRETT 5 & H#82
DL 5> Thbo

Tirb BN L DREN L {, OB 3 RENE OV
£ 26.8 cm T L, M TIZEE 2 TR 9 TIC 28.3 cmic
LT 5, 2%, E2RERET TIKsLE LFEOER
N H B &L THEIHLSLE 7 s CIEmMERCIE—E
LT » THREL T D, UL UE 7 RBRIEE LT
WD ERE LT b, X OEICIE D DTS EWAET
%o

KIS (1954) FEEEIRHERE % X = DIEHEM O R EZE
CONT, B 4 TEHCE S LT Ttk 2 b ILRIZED A
L, T FOESBTIIZIZEDSHL b 1 FUEORE
WILE RS0 & BMEL TV 5D, COL ) 2R D
FirsERAKBO NN OOTHRAL L) REAZED HC
EWTE B

6. EFHICHKITZEMHOESHES

EROESEEORERL b B CE IR g
SNLREOESERERY, BB 2 BINROES
WAL R E U oo 3720 DEESUANIC IR S N Ic AR OES
MRE es Mook 5 T, MM S 1T 5 XL LOBERD
%<, Atko 95.5%% 5, 4FRLUTRDIPIC4.9%IC
1 EZ,

BRc s b e, MTRSTEG S -& 85, &HED29.9
%, 6FEH28.2%, SFWIeTREEDS8.1%
%, T AFBLP T TREPEEOBI T %2 ENENS
B B—T5, T 5 R EED 27.1%, 6 TR 21.3%T,
NG 5T L 6 FROEERDY 48.5% % HD T B,

AT OO, EEREHIII) T, TR T
@ 3 s b EIENCIRINL TV a5, T 4 Rk
TREEMBHTIID 2 D LHEIND,

Zr @ (1952) EFKEKRIC T AEIC 20T S A,
7 H, 11BOHBBOFESHERERY, AL 2TRPEL

BRI DI LIS o TR s L L 2REL T %o

COEER L EEDBL b BROBBERAKEO LB, LY
DR 2 5 TR ORI RRL T 5 X ) Il
HiLH,

HEOHBEEAORER S5 &, HICRERRGENS D, Chedil s U TRDMEICERE & 8
B I TN T Be 2L CRBIFEOMAGIE MR TS - T, BEEEHE L (L, W
B Eh, FOREPEEL TV, Lk b ERBUICRBERESH N0 2 A - 3AOKHTSY,
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Fio, NEOL I REIRERDONS L0000, Lithi->THEes MO X 3 i REIHE » B o g
RBIESICERET ARk & U TILEBOHG 2 B 2 BB 100 TR & L DEIL SR 2 5 S ToE
Hie ZzNENBIEL THEEL T,

Fig. 84. Comparison of the unpolished (a~f) and the polishad otolith (a/ ~d') of C.
myriaster. Total length in cm: a, 22.10; b, 32.70; ¢, 38.65; d, 51.25; e, 60.60; ,
81.50; af, 24.50: b/, 33.20; ¢/, 48.30; d/, 62.70; body weight in g a, 12.0; b,
40.0; ¢, 87.0; d, 250.0; e, 386.0; f, 894.0r o', 16.5; b/, 45.0; ¢/, 198.0; d/,
380.0.

Fig. 85. The measured position in otolith of C. myriaster.
Up, upper side; fo, fore side; ba, back sids; un,
lower side; R, size of otolith; r, radii of rings.
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2. BER¥ELBOEREOBEER ‘
ot =1 (L) em& HFPERE (R) emDBRZRT EH 6 KDEY Th b, §78h LRI ERLUR 23K

E=1

B

S
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F=3
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DIT OF OTOLITH «m
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0w % i
TOTAL LENGTH cm)

Fig. 86. Relation bstwaen the total length and radius of otolith in
C. myriaster. Dot, sex unknown; triangle, male; «cross,
female.

3. BBREAROEEER
BRI LT DN T AR E TORERE (1) CHA¥RE (R) 2REICHEL, oMM RE
TN RD L L 158FEL D, I HICEMEREO2RE%Z Lea OEE BN THINCKD 2 &
19K LT D,

Table 158. Average length of otolith and radius of rings(ri,rn), in C. myriaster. R, radius of

otolith.
No. No. Tot(arlni;r;gth Radii of rings (mm)
of [Sex| of | T Mean
ringi sample| Range value| Tt , 7}’2 ¥f3 , I, Is T I I R
2 10 196~ [216.1 [0.673 |1.136 1.705
227 +5.3|4:0.021|4+0.012 +0.010
3 20 226~ |259.1 |0.653 |1.093 |1.744 1.940
350 £5.3]40.013|40.026{4-0.013 +0.020
5 6 349~ |367.1 [0.640 (1.035 |1.875 [2.315 2.433
4 393| +6.0[£0.007|40.015|£0.015|4-0.029 +0.022
@ 11 364~ |432.8 [0.671 |1.060 |1.799 [2.045 2.550
504| 45.5(40.002|40.012/4-0.021|+%0.030 +0.032
5 3 393~ 1423.2 [0.666 |1.066 |1.730 [2.173 12.453 2.663
5 445] 48.4|40.007/40.012|-£0.033|-40.040|-4-0.031 +0.047
o 20 507~ |590.3 [0.663 [1.104 |1.883 [2.342 |2.804 3.057
623| +£5.9/4:0.003|+0.011{4:0.018/0.033|+0.032 +0.040
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5
6 o | o [616~ 644.0 0.650 |1.151 |1.943 [2.413 |2.948 [3.311 3.473
713 45.3/-0.008|40.020|40.0294-0.037/4-0. 041|-0..040 +0.056
-
720~
e | 2 5157675 0.660 [1.060 |1.995 (2.315 [3.075 [3.465 3.815 3.930
g | 8
933~
el 2 06?475 0,600 0.995 [1.650 [2.315 2.795 [3.315 [3.650 |£.000 |4.200
0.661 11.114
30 +0.005/4-0. 045/ - 744
sl o 0.651 [i.051 |1.802 [2.244 | .o
Total 40.005|-10.010/-0.034+0.033[%
ol o 0648 |i.074 |1.85¢ 2.286 12.905 13.360 18.733 |, o
40.007|-£0.015/-+0.024/+0.054{+0.040|1-0.034| 0. 04 1{**

Table 159. Estimated total length when the ring.is formed, calculated by the Lea’s equation, in
C. myriaster.

No. No. Calculated total length (cm)
of Sex of
ring sample] Iy la Ig Iy s i by Is
2 10 7 .554 13.779
+0.106 | 4:0.198
3 20 7.591 14.492 24 .263
+0.126 | 4+0.234| 40.425
5 6 8.404 14.598 27.801 35.752
4 4+0.113 1 +0.349| +0.316| - 40.578
9 11 6.204 14.181 28.292 37.338
+0.467 | 4+0.427| 4+0.793| +0.589
3 3 $.485 15.031 27.008 34.193 39.776
5 4+0.253| +0.623 | £0.546| -+0.674| +0.117
? 20 6.843 15.926 30.461 41.912 52.170
+0.169 | +0.407 | 4:0.593 | 40.458 | +0.465
6 o 7 6.156 16.445 33.266 43.691 53.448 61.326
+0.269 | +0.411| 40.876| 4£0.886| 40.943| +0.607
7 ° 2 6.864 15.439 35.393 44.450 58.465 66.885 74.610
N +0.404 | 40.539 | £0.472| £0.675| 4-1.235| -+1.832 +1.308
a ° 2 7.341 16.881 32.721 48.829 60.445 73.143 81.356 90.036
N 4:2.022| 40.472| 40.674) +0.473| 41.384| 40.943| +0.094| -+0.674
30 7.573 14.145 24.263
+0.135| +0.148 | +40.425
Total 5 ‘g 8.929 14.814 27 .404 34.972 39.776
© +0.121| +0.317| £0:297| £0.448 40.117
9 42 6.682 15.774 32.026 43.244 . 56.132 67.116 77.983 90.036
’ 4+0.203 | £0.477| 40.475| +0.617 | +0.569 | 4:1.348| 44.044| -L0.674

4. & 5§ O R E
Y, EFEEICHRL IERE AR TRE SN 7 TOLBHBR R L b, ESEST (8
1603%) % lid 2 L5887 [ (OBH Th 5,

Table 160. Distribution of estimated total length (TL, cm) in each ring group, in C. myriaster.

-

1
TL 40‘5.0 6.0~ 7.0~| 8.0~ 9.0~10.0~
re 5. O; 6.0 7.0 8.0 9.0] 1C. O; 11.9] Mean valus 7.38340.108
‘Freq 5 | 8 N N
I
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TL [10.0~{11.0~|12.0~|13.0~|14.0~ 15‘0~‘16.0~ 17.0~[18.0~119.0~20.0~
re 11.0] 12.0| 3.0l 14.0, 15.0] 16.0; 17.0| 18.0| 19.0 20.0| Z2L.C
Freq. 2 2 6 17 19 10 } 10 7 6 1 1

Mean value  14.9884-0.202

TL 119.0~[20.0~{21.0~{22.0~|23.0~[24.0~25.0~{26.0~[27 .0~{28.0~(29.0~30.0~
T3 20.0] 21.0| 22.00 23.0| 24.0) 25.00 26.0| 27.0, 28.0, 29.0; 30.0] 31.0
Frea. 1 2 5 — 5 1 6 6 6 5 4 5

31.0~/32.0~[33.0~[34.0~{35.0~36.0~37.0~-38.0~
32.0 33.0| 34.0| 35.0| 36.0| 37.0| 38.0| 39.0| Mean value 29.4984-0.371

9 o] 2 2 2 1 1 1
TL |31.0~[32.0~{33.0~|34.0~|35.0~[36.0~[37.0~(38.0~
ra | 8 32.0] 33.00 34.0 35.0] 36.0| 37.0/ 38.0 39.0| Mean value 34.972-:4:0.448
Freq. 1 1 2 2 1 1 0 1
TL [31.0~32.0~[33.0~|34.0~[35.0~{36.0~|37.0~[38.0~{39.0~40.0~|41.0~ 42.0~
rg | 2 32.00 33.0| 34.0| 35.0 36.0| 37.0| 38.0] 39.0] 40.0] 41.0] 42.0 43.0
Freq. 1 0 2 1 2 2 2 2 4 2 6 4

43 .0~44 .0~[45.0~46.0~[47 .0~48.0~ 49 .0~
44.0 45.0| 46.0] 47.00 48.0] 49.0 50.0| Mean valus 43.2444+0.617

4 2 1 3 o] 1 | 3
TL 137.0~138.0~[39.0~140.0~
5| 8 38.00 39.0| 40.0, 41.0| Mean value 39.77640.117
Freq. 1 0 1 1
TL W6.0~47 .0~[48.0~49.0~[50.0~{51.0~[52.0~53.0~|54 .0~|55.0~56 .0~ (567 .0~
r5 | @ 47.0/ 48.0| 49.0] 50.0| 51.0] 52.0| 53.0| 54.0| 55.0| 56.0| 57.0| 58.0
Freq. 2 Q 2 1 3 6 3 2 2 2 4 2

58.0~[59.0~160.0~
59.0| 60.0| 61.0] Mean value 56,1324-0.569

6] 1 1
TL 188.0~159.0~60.0~61.0~62.0~|63.0~~|64.0~65.0~66 .0~ 67 .0~68.0~|69 .0~
rg | 9 59.0l 60.00 61.0| 62.0] 63.0| 64.0| 65.0] 66.0| &7.0| 68.0] 69.0| 70.0
Freq.

71.0~172.0~73.0~(74.0~75.0~
72.0| 73.0| 74.0| 75.0| 76.0| Mean value 67.1164-1.341
1

TL [69.0~179.0~80.0~81 .0~

rr | R 70.0| 80.0| 81.0| 82.0| Mean value 77.9834:4.044
Freq. 1 1 0 2
TL 188.0~89.0~(90.0~|91.0~
rg | @ 89.0| 90.0| 91.0f 92.0| Mean value 90.03610.674
Freq. 1 0 0 1

Freq. =Frequency
BRI OBE BN & RHEEARORE, M TIRERPDDNOTRESTH 50 HEIIRBOEER
BEOMTIRIBE R TV A EARLTINEBDi S,
InLm5 b, FA—REHCERKE L ALNAEHVNH 505, CHRENEELchI 7w (Bl
B, AERAERNCIET ARG , BAEOLOEBED O LIk 2HEE, &5V IERC X 5 RED BERIGE
HT 5 bDOTIREZNLERDNE,
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Fig. 87. Frequency distribution of the observed total
length (A) and calculated one (B) of eech
ring group, in C. myriaster.

PED L5 KaRGTROL ERENEEDHOELPEE—HTHOT, B2 b > TESZEDLED
LEA D, €UT, | BHOMELERE 159 BOTT L 91C, 4.8~10.4cm, FOY{HEHEIF7.38cm T,
COMEBERHBEOERICHES L, H IR TOREREETEL 7 7 7 VD S D EEA ST,
UIth3 - T, i (n) 5 1 2RUITHMBPES S L TEAD A C LD, T35, H2RBHI 1 ER,
BB 3Pt 2 AR, FRCE SR TERTH B, HF, niRENL (n— 1) FRBTH D, Lo THEE
RO L 2 EEHH L L0 VLEEREIE 16l BOBY TH 5,

Table 161. The range and mean value of calculated total length (cm)of each age group, in C. myriaster.

Sex unknown Male Female
Age
Range Mean value Range Mean value Range Mean value

1 10.089~20.229| 14.988-0.202

2 19.063~39.578| 29.498-40.371

3 31.689~38.065| 34.972-+0.448(31.806~49.390| 43.2444+0.617
4 37.234~40.240| 39.776+0.117/46.058~60.498| 56.132-4+0.569
5 58.635~75.295| 67.116-41.348
6 69.981~81.606 77.9831-4.044
7 ’88.620“-‘91 4531 90.036:£0.674
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Fig.

5.

88. Showing the otolith of C. myriaster in each age. a, 1 age (TL, 19.65; BW, 9.20);
b, 2 age (TL, 31.65; BW, 39.00); ¢, 3 age (TL, 34.90; BW, 53.00) &; c. 3age (TL, 45.40;
BW, 115.00) 9; d, 4 age (TL, 44.45; BW, 123.00) &; d/, 4 age (TL, 53.45: BW, 178.00)
Q:e, 5 age (TL, 62.72 ; BW, 380.00) ¢; f, 6 age (TL, 81.50 ; BW, 894.00) @. TL in cm;
BW in g.
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W, HEWEEBMCFERINIIND, $abbE
REHIZIEL 12 & s O2ERRT,

FAERBOEEOMBNE, FERTBLEL7.6
cm, 24FEMC 14.60m, 3LEMIIHES. 5em, I
18.7 cm, 44 TIEHE 4.8 cm, ff12.9cm 2 E1
ZRT, §8D5 1L 200 TaRE
FREOHMERZRL T D, 3ERICIE - T
OMENTEXHLAIISD &, Mt 2LED
HEFRI LIS 505, MTERETE SRS
h, SAET11.0cm, 6L 10.0 cm, 7T 11.9
cm & YRR LU IR OENERYT, #i,
WEHE Al A% & 34FET ML 43.2cm, HE34.9cm
T, ZO3EIH 8.2cm B2RU T A, 3 HIC4
FETIME 56, 1cm, M 39.8cm L3 h, FDIEX
WEF16.3cm LiL B,

CLASS OF AGE ok sz, %i’ﬁ’ir‘fiiﬁ?lﬁ?}étﬁéif@ﬁ%@

89. The growth curve of C. myriaster. [ IEDSHET L T A PR 5 L, RENER

Dot, sex unknown; double circle, male; FThbd,
cross, Female.
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6. £ © #H &

FEDHEEORRICE &0, BEREKE CIREIND < 7 7 SOESHEBICONTEET 5 EUT
DEYTH b, EI/KE20~50 m OMEs L NBOELKE CREINTZ 328 B (48 22.10~95.90 cm)
&, 10m EEEOWEKE THREINTI29 8 (£E 12.06~89.40cm) OEEEMRZED, Tk ESH
HREERPIE (Bo0X) §5 &, WNEKEDDLEL | EROEEDROE S IFE—8T 5, UL, P04
A TE  FRICHNT 2 2B 2R TEEBRZBE OV 2 o 1r, 2ERTIRAE L L ICRHEOEV AL NS
P, BE-BLU TS, 3FEATIIEE 37~38cm OFEIC A EXNTD LN G, i 4EROEP ST
NTOBRREBLLNG, 4FR  SEROEBIR L (AL, HERXESMOE & ZITEF—HL T b,

N
(=3

ot
<

E

NUMBER OF INDIVIDUAL

50 160

TOTAL LENGTH «wm

Fig. 90. Frequency distribution of the observed total length (A) ,and
calculated one (B), of each ring group, in C. myriaster.

6 R LOBERITION TR, HBEHPDTOOTHRE LW s ERE CRIF—EBL T3 L 5 Th
Do
ZCT, WERLOMAKE TENFNIRE SNIBEROLSHE FROESEFEIC L > TRKDLNITE
ESBOEEHE (Ble13) L 2HRL, BETRINTVHER - 0BT HERT 2 BEB ORI 2553
Table 162. Mean value of total length and number of individuals in each age group of C. myriaster,

taken from Suo-nada.

Hirao bay Off-shore
Age Range
Mean value Number % Mean value Number %

1 12.05~20.00| 17.43+0.27 30 10.07

2 20.05~35.20] 28.40--0. 14 252 84.56 32.924:-0.25 110 33.43
3 36.63~48.70| 40.17+:0.21 16 5.37 41.2440.45 172 52.28
4 50.32~58.90 51.50+0.53 27 8.21
5 60.60~71.30 62.461+0.35 15 4.56
6 72.00~81.50 76.75 2 0.61
7 89.40~95.90 94 .60 3 0.91

Total 298 329
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L, CBENFNEFTOESBHCRAL T, KEJIDESHR2RD B & 8H 162 ks L PHEIITRT#
Y Tdhbo

T b, VERIRBEKR CIRRECER DN
TWAD, HBEKETIIHEL TR, 2488
IFRBETIRERICHEDLDNEERDSL.6% % 5D 5,
—75, WEAKE T HEgERICHRL, &0
33.4% %3, 4B« 5H 9 HOZHATIEE
LI 2EAVERCGREIND, SERIERNET
WAL, BRI 5.4 %R A BHITT EiLUN,

OFF-SHORE
80 ] HIRAOQ BAY

PERCENTAGE
o
(=]

20 AT U TS AR T1352.3% 2R3, #UL T
o ﬂ 44ERE RO d O FEEE TIINEKE TR A
0 1 BNISN, MEKEL TR Zn G OHBERIT DD

CLASS OF AGE
. TRL 72 Y, 4FERIS8.2%, SIERIR4.6%, 6
Fig. 91. Age composition of C. myriaster

taken from Hirao Bay and its off-shore TFRUZ0.6%, 7 MRIE0.9% & BRI/ DITL
of Svo-nada. 1> TS %, DED, ABTIHEERYS
{, METREBRNBERNGS RIS,
X DTS 162 EOKEBBESHAE B T3 LB R Homh Th %,
TIE O BLREKE T, 1FREEED
BEE 10%% 5, 7 Hiwi.3%, 8 AT

] LY 4.3%, 9 Bit2.7%, =6iCitd, 1281
l] 0.7%DHIRL 2 ZNETRLIZ, UL

I ! AR T L EERIZEERE L TR
3: J jj BbN TN, 2 FERIIRIEAE Tt 1
_ GW A, 2 Brznen 6.4%HEL s o

JAN.

WO N

F LIS L, 8 BitidhdH0.3T

ke

BEOHEEZRY, LrLARLLULIT

]
—-‘ 0
' L ! SEPT. CICEIIS DY 51, 123 T4
13] 'l °] —1 MRS OHMER LRI, —F, WEKER
‘§4 [ 31_"[ _ Tk 1L Bk o2 Biedred, 3 AiT3.4%
% 2 i [ 4 BiTid 6.5% & ¢ iciimeEmRL T
2o ] T B2, 5 AL 6 AICEBOL TS, Lip
“4 ’_L ] L U7 B EEHEML, 8 AIiE 9.4%%
) 174 ] RUTTo 9 B & 10HIEA L NI, 11
0 4 A& R2AT BRI 2EE»ED 5
4 17;‘ A N3, T2bHCOKETRECEDND
2 [I @ DEC 2 ERUBAET S IO % & - TIBIL,
¢ 6 ' PRI 361) 2 AES OB L Hild 5 &
: WE0 B T, PIRICS { IRTUSHabidis <
1 el b 72D, WENE TIUEABIDIE {15

I 3 5 7 1 3 PR - 2 ror NN
CLASS OF AGE WIER 38D D11 5o £ )6@ Ejj

. Monghl - ; ABOBHHAEE (ERRIERENR

ig. 92. Monthly variation of the age composition o e . .

C. myriaster, in two fishing grounds in Sud- HR, 1956) BdH B LI IKEOLND, 3

nada, [], Hirao Bay; BR, off-shore. AT TIEREBKE T3 Al 6 A
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HTBITHBEL, IR 7HEUARENEN2.7%E 2.0% 2R IZIGB X200, CHUcE L THi&KE
T 1 Hice.8%, 2 HiK7.1%, 3 BIK13.2% &8N, 3 HIKd - & §EOEHEERRT, UL 4 BiC
ABEBAU, 5 BitiZ0.94% %R, Ibice A& 7 BItdR LREHAEZRTY, 2nIREFBIEASL,
HEEADUA « 12Hi A TUIDWCHEINT 28 A LN, 730 LiEa/KED 3 ERBHCIFER 3 |
OHBEBEFEED 6N A, 4FERRINEKE TR T -7z JRBCBELNTOEY, WWaKETE LA, 34
6H, 7H, NABINRAROTPICHIAL T b, S5ERRMEKETILA - 12ZERZNEN2.2% -
1.8%OMBERR LIz, 6 FRLEL (MakETI2BIThT100.6%, 7HEARMEKE T HICHERL
TWde L ST 64ED D OOBERIT XD TEL, FHECISNTS 5 UTTRBERIIREKET
BT, MEERITE S A KEE 20~30 m OBOFTKETOAREYDH Y, LR - ORI
B9 AEEEN,

1 =

1. EESEREAEICERT BN L T 7 F TOESET AT LT,  EORRIC S & DN,
NE DEIIBOESHENR LR < 7 7 T OKEBMESEBIT DN TU S <,

2. WHEE I, X L5BEOUWMICERSNIiICY > TESEETL I

3. HEER (R) £4E (L) LoBkRE, ~eTE

M, L =161.03R +55.92 (mm)

HE, L =147.01R +91.60 (mm)
<7 F ITH

HERIAREE, L =148.13R —1.68 (cm)

W, L =206.88R—7.24 (cm)

1, 1 =160.20R —1.67 (cm)
TENENRIND,

4. BREEEBOVSEERNTTIZE 153, v 77 T TRE IS9EDEY TH b

5. ESREELAERS L OB TIREIGIE, <7 TTRE 12 BIRTEBY T 5,

6. WEBEZ e TEMEL VML, B2 WK TIUEEMIC | EORREERED, B3 RLES
THERE TIZIEL L S BETE - THET 5, FNUBTCREORERHHCHL TELE 2, <77
ST VERDD 2ERICEAETOEN S & bHUD L L, 3ERM TR E IS RELVIIR
E»RT,

7. NTOENBHIMHAES s RSN e R, v 7 ITTRREBOBEKRTIZ2F A, 21Xy
MEOKF T 3 FRBEENENERKEST,

B2 A e
Chapter III. Food habits

¥ Z M & ‘
BEOREBIHERBEDORE « 858 - O & EEESEREND 3 & & 3 ICEROEIICERN T HE
FWIITT, LW o> TEEEYOE R L UENAE, MaFs & 25007 % C L RBRADERZHDY,
BEOBEE 2135 EIC SO THEERL LT 5,
BEITISVT OO L 3 RIS, BAED Y F ¥EAEIET AR BER HDTHix L, FA
(1942), PEMEROKEERFIEHT (1953,755), Z#PE (1954), KT (1954), Bk (1956), Bl (1956), &
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B (1956) 5T & AU RSB A 5 N BICE K720,

W SRR T B e 0w 7 F TORERL 5, & L RATE TR (5 A~6 A)
23l BIEAPYE, EIORAENE X IconT, %% TRIEES & FREOHRR L ITHARDRAEYE,
ERE IS L CRAEOSEBBINCS A REONEHRRL & 2ERRICL b5,

RROMBERUHE

N 19534 B 19574EIT Dz A B, BTSSR T/NRIERRAY, FIiEHEIs X OVERE s & TR s it
ORWERE L TEEL, 3720 LEIDAMIC DV TIX19544E 8 AR5 9 AR iR
35.3~97 .4 cm DIAROER R, IO ERIEOFEZIZ953ES B 5 6 AOBIcEREOcm T O
BN (4K 34.2~59.7cm) OF 169EREELTLL~, Bfice0em Ll ED b D6E (&F 62.8~
112.0em) BFLEL TENG OHEITANTS,

27 F AT, v v vl ZBMFRIC DT, 19565E 1 B b 5 A0, ANk E S 510
FURBEE RSN BB ELAE T, #4774 7oA 07 22T MBI L > TRESNIZ S O
R FALNIZ, FALH & ALAUL 19524 8 Fop 6 19564F 4 A ORI, YarithBAKERS X OIS T e uh
TS 30 1 OV 7 o §Els & T s NIt 4R 8.20~84.50 cmDEFIB60R % AT, AT E10%
DRV ) L TEEL, AKRE:AAYOERIEERYIINY, 2hucdd s BERARORE (R) @
Fo (1955) 234 7V EOBEETERALICH R, bbbz ivis,

Ri=Si/Wi= ( 1/ni s &j)/(lmgg’wu)
j=1 j=1
72770 s Ri: BHOEBAKRE : SRARGEER. ni o SEEHOEAR
Si iERAOEAOEEERRES (2). Sij: i BEOEAD i FHOAKOBNAEREER (2.

Wi iBHOEADOVSEKE (g). Wij: i BHOEAD | BEORKOAE (2).
?é;o *“22?
—M )
b.

Fig. 93. Showing the measurements of various parts of the digestive system
in C. myriaster and M. cinereus. BS, length of blind sac; Gl, length
of gill arch; GL, length of lower jaw; GW, width of mouth; IS, length
of intestine; MC, length of mouth; MP, length of upper jaw: OL, length
of ocescphagus and cardiac stomach; SM, length of blind sac and pyloric
stomach; SW, width of blind sac; TO, length of tongue.
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HABEHEE Y 7 ¥ BRUEOME, AL ' BEiHicEEd 2% 419

NEVOETFIZBWIRTHIN Uz, 038, MWISEATHRRE2Y, BEEX TxRuvEd0E, CneH
fLEv, 7, BRIEdAEWY s, PIRICREPERIN TS X 5 ImRIEBRESE & UTHR P -1,
HIEROZHOMUEIZ EFEOEY (MP), THEOES (GL), FIE (GW), F0oE33 (TO), ok
F(GI), AEEEMEOESY (OL), EBLWMEOES (SM), EEOEX (BS), BEOR (S
W), EBE2EU/NEOES (1S), LFHFESOES (UP), THHEOEX (LP), BEHELIL D
EZFEOEX (IT) RERDINTH-T2 (893),

R B B R

A. N E

1. BERBHOXEX

NEDQAZUTE L SRS  HBRSERE LORBEE L U TIRIRSNTA S & ) ICREIIRRT, &4
AT BB L OV FEHOBHEBICTII A S (BN REVD D, 3 5B FEL T 3 HIRERL,
ZOHRTFNIE 3 RO REDS H b, FREVHS L CBEL, FFREEESEL, 208 L@EeT
BB L > TREICEEI N TV S, AEEECSRREAE L, 356 MRETA: L, BITHE
T E T NBHE RO 3 > T2 058, gh b & UNPRENCE S L ORREEE B S h, R
EYEOBNERRIZIIR SV, $1, BEEREATR S MERSIIMEREHROKR E 3 2RI

Table 163. Showing dimensions of various parts of the digestive organ in relation to total length

of the body in M. cinereus. Abbreviations are same as in Fig. 93.

ltems Range Moan value | Standard deviation | COSfHicient
TI/GL “'7‘?4“;)17'73 13.7040.13 1.2440.09 9.0540.54
TLIGW 28'1%25)4509 33.264-0.48 4.69:50.34 14.1041.02
TL/TO 584?;577'09 75.11+2.08 20.2741.47 2.6940.19
TL/MC 6'“&3) 8.72 7.6240.51 0.494:0.36 6.43:£0.44
LG 20-0%;)99-18 24.024:0.21 2.0340.15 8.454-0.61
TL/UP 44-1%5)60-33 52.884:0.43 4.1740.30 7.8940.57
TL/LP 28'72(5;)47-74 40.35-£0.40 3.864-0.28 9.57--0.69
TL/OL 8 3(@5)17 3 12.80-0.23 2.274+0.17 17.7541.29
T/ 3'0%;9) 5.48 3.7440.06 0.5840.04 1.55:£0.02
TL/IS 4 “&‘5) 8.01 4.68-£0.07 0.66-:0.05 14.1041.06
TL/SM 3'5%;‘5)12"3 4.7140.14 1.3240.10 28.02+42.11
TL/BS 3 5@5)12 4 4.8440.14 1.3140.10 27.064:2.04
TLISW SO'O%E%'% 71.50--2.90 26.88-2.32 37.59-4-2.87

ST OB TRT LB 163RETY, BORE S EPROMBEERE A5 LB 164 BOBY TH b, T72b
LABICHT AEHEOHEIIRLEEEN KR ELLBAT U > THEINT 2HaA» 5 H, SEEOEED
SEMEIT IS L £ 2B 50~70cm DR DEETH A E8L» 5,
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Table 164. Correlation table between the total length (cm) of body and dimensions of each part of
the digestive system in M. cinereus. Abbrevistions are same as in Fig. 93.

W"\i 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
2.30 ~ 3.00 1 1 1 — — — _ — _
3.00 ~ 3.70 — — 4 1 — - _ — —
3.70 ~ 4.40 — — — 3 7 2 — — _
4.40 ~ 5.10 — — — 1 2 7 — — 1
5.10 ~ 5.80 — — — 2 2 5 2 1

TL/GW TL | 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
0.90 ~ 1.20 1 1 — — — - — — —
1.20 ~ 1.50 — — 5 4 — _— _ — _
1.50 ~ 1.80 — — — 7 1 1 — _
1.80 ~ 2.10 — — — — 2 5 2 i —
2.10 ~ 2.40 — — — — 2 4 1 1 1
2.40 ~ 2.70 — — — — _ ' 1 _ y

TL/TO TL | 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
0.30 ~ 0.50 1 — 1 — — — _ _ _
0.50 ~ 0.70 — 1 1 1 3 — — — _
0.70 ~ 0.90 — — 3 3 3 5 1 1 —
0.90 ~ 1.10 — — — 4 6 4 t —
1.10 ~ 1.30 — — — — 1 — _ — 2

TLME TL | 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
4.50 ~ 5.50 i — — — — — — _ _
5.50 ~ 6.50 — t 3 — — L _ _ _
6.50 ~ 7.50 — — 2 3 3 — — _ _
7.50 ~ 8.50 — — — 2 5 — — —
8.50 ~ 9.50 — — — — 3 9 4 — —
9.50 ~10.50 — — — — _ 1 1 2 2

?/G!\\\i 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
1.60 ~ 1.90 1 1 — — — — _ _ _
1.90 ~ 2.20 — — 5 2 — _ _ _ _
2.20 ~ 2.50 — — — 1 5 — i — _
2.50 ~ 2.80 — — — 2 5 4 3 — —
2.80 ~ 3.10 — — — — 1 4 2 2 —
3.10 ~ 3.40 — — — — _ 3 - _ i
3.40 ~ 3.70 — — — — — _ _ — —
3.70 ~ 4.00 — — — _ — — _ _ {
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TL | 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85

TL/UP
0.70 ~ 0.90 1 1 3 — — — — — _
0.90 ~ 1.10 — — 3 3 — — — —
1.10 ~ 1.30 - - - 2 6 5 3 -~ -
1.30 ~ 1.50 — — — — 2 6 2 2 —
1.50 ~ 1.70 — — — —_ — — — _ |
1.70 ~ 1.90 — — - — — — - _ 1
N\ 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
1.10 ~ 1.30 1 1 5 i — _ — _ _
1.30 ~ 1.50 — - — 4 6 2 — _ .
1.50 ~ 1.70 — — — — 5 8 1 —
1.70 ~ 1.90 — — — — — ( . i

T omi—— T 40~45 | 45~50 | 50~65 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
TL/GL Sl |

2.30 ~ 3.00 1 1 1 — - — — — _
3.00 ~ 3.70 — — 4 1 — — — — —
3.70 ~ 4.40 — — — 3 7 2 — — —
4.40 ~ 5.10 — — - 2 7 5 — —
5.10 ~ 5.80 — — — — 2 2 — 2 2
M 40~~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
2.70 ~ 3.70 1 - 4 — — — — — -
3.70 ~ 4.70 — 1 — 3 5 3 1 — —
4.70 ~ 5.70 — — — 2 5 2 1 — —
5.70 ~ 6.70 - — — — 1 5 3 | 2
6.70 ~ 7.70 — — — — — 1 _ { _
R L

T 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80—~85
TLNT —

o~ 14 — — 3 2 i — - — —
14 ~ 17 — — 3 2 5 1 — —
17 ~ 20 — - — — 7 4 2 — —
20 ~ 23 — — — — — 2 i — —
23 ~ 2% — — — — — - — t —
2 ~ 29 — — — — — - — — 1

TL | 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85

4 ~ 7 — - 1 — — — — — —
7 ~ 10 1 1 — — — — — — —
10 ~ 13 — — 3 4 1 1 i — —
13 ~ 16 - — 7 6 - — —
16 ~ 19 — — — — 3 4 2 1 —
19 ~ 22 — — — — — — 1 “- !

— 215 —



422 # # (1 RKEETIA 8 (3)
TL/BS TL | 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 | 70~75 | 75~80 | 80~85
4 ~ 7 — — I — — — — — —

7 ~ 10 1 1 ! — — — - - -

10 ~ 13 — - 2 4 6 1 — —
13 ~ 16 — — 1 1 4 9 2 - -
16 ~ 19 — — - — 1 — 1 —
19 ~ 22 — — — — — — 1 — 1
TL/SW | 40~45 | 45~50 | 50~55 | 55~60 | 60~65 | 65~70 70~75 | 75~80 | 80~83
0 ~ 0.50 — 1 — 1 1 — — — —
0.50 ~ 1.00 — — 4 2 7 7 3 — —
1.00 ~ 1.50 1 — 1 3 2 1 1 —
1.50 ~ 2.00 — — — 1 — 2 - — —
2.00 ~ 2.50 — — — — — — — - 1
W TL | 40~45 | 45~50 | 50~55 | 55~60 | €0~65 | 65~70 | 70~75 | 75~80 | 80~85
8 ~ 10 1 1 — — — 1 — — —

10 ~ 12 — — 5 3 - — 1 — —
2 ~ 14 - — — 2 10" 7 d — —
14~ 16 — — — — 1 3 — — —
16 ~ 18 — — — — — — 2 1 —
18 ~ 20 — — — — — — — — 1

2. ERHBCEDTZHAAOHEL DT

PEEROKEERTSEAT (1953) B ANEE ~ & OER IS 2 HAROEFCONWTLL, 6 H - 7AK

&<,

8H 9 BEEWEAY S A, L) SHIEOHRRC OROEIIITHEE L T8, LT

FEDR &R & BB S B L HEEL TN, Z 0% (1955) CnREEL, EHENCE OTREE TN
BB EFNEBIRNE LT,

Table 165. Change of stomach contents by degree of mature in M. cinereus expressed by percent

of individual organism found in stomach of Ffish in spawning season (from August 1 to

September 10, 1951).
Stomach ™ Maturity Immature Half mature Mature Full mature Spent
contents 6] (2 (3) (4) (5)
No. 8 19 14
Macrura () (36.36) (39.58) (21.54)
Brachyura No. 1 6 3
(%) ( 4.55) (12.50) ( 4.62)
Pisces No. 8 12 H
(%) (36.36) (25.21) (16.92)
Others No. 3 5
(%) (13.64) (10.42)
No. 2 6 37 45 5
Emety (o) (9.09) (12.50) (56.92) (100) (100)
Number of specimens 18 31 52 45 5
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FH G BETEA ISR BRI IS CEIIIC g s n oA, & OB - FRRGCE L ITR O ETERR O 58
BRI A E OBRICOVTIREL, 8 165 ZEORMEZEI,

CORTHELPIZL I, CONPOEAOHARIZL UETLTNT, FEWHE X OHEE - HEES
Db DETNTEET, BEORELZRT, ZUTEBICBRERL, & B ORNBATIRIELTM X
NTWVA, O RBAEROE T EMBORKBICE 4725 ERBNEERILGGERT 2 L Bhh b, E
BRI, BEHES 3RS L OREIIGEL 12 3 O T, ATEROWMEO THHE L { B T8Iz b
A, B B EERmdEEaL Tng (EHE, AT 2R,

D/ ANCONA (1921), SCHNAKENBECK (1934)33 57X BERNDT (1938MI3RENC E 3705 3 — 1 » SFE
U FOMELREBE ORI DN T, BESENT b AR S L IBOEFIRS, MCRHEIRE N
O LR D BRI & 2 iR & BEAERROOTER,  FLPBAZEG Y, &7, MATSUT (1957) [ZEAREY ¥
DR AREECH 2BER2INETN 50T Ut 73 THITINTH KPEEET 7 Conger
vilgaris \C T CUNNINGHAM (1896) D3AERT & & 73 5 A AIREE, B OZEREIS L O BEORE, B
DA E OB %Y, Fi12 PERARD (1930) 1AEHIT & § 720> rubber conger DIRAEITIT A T & 23H
ELLUTND, NE D EROBEERD L5 BN S 3 75 - TROEBERZILSEY, 3ot Ltk
CERL T, BEPHEEDSFRBEOBEPHRIADLNS, T80 bRE, T L ORINEEORIIES
BS2RL, STOHEREL JEEELh, BT 25Tl TRBEBOXBIZ @ADL,

3. ESmoOR%

EWEIC A RBIONE, DE DAFBNEGE DFEL TOIROEHO § OICDWTHEEL 7, BIE» L A
BEZIUTMIEAR (5 - 6 « 7 F) WML, AMEKE TIXC AIRROBER CIHEVERINS, &C
AT, COMENCIARBIRB P VBB IN D, D ORERICONTIE, HEIREEE = QR
T A (1956) O OLWEREDH 50T, A TRIEE/MEOR (60cm DTO30) REAMCL
LT,

1) BAEAmOHER

PR 169ROBABWTONT, HEYRET 530, Eis L vZE2 3 DIt 3 k0L T, £
DOHBEEZRD B EE 166F LT D,

Table 166. Stomach contznts by size of Fish, of M. cinereus expressed by percent of three

degrees, empty, digesting and recognizable.

Total
\1:;;;\\\\\5?E¥ffin 34~40 40~45 45~50 50~55 5560 Total
Total number observed 6 27 39 47 50 169
A (e R ORI T B R I B B /5
Do o | W W W W | & &S
Recognizable | (7 5 e @ ) (o3

Iz B, AEYEET 2RI ETAEERD. 9% T, MIZEED AR EORETS 1. 2L T
2R 34~40cm OEINITEEN S 6 ER T TN TEE S L OHELORET, HBAENBIITRIETH - 7205,
ENLHYREVMOEZLEEHED L O TRABEY 2H T 2 MED 40~60%DHB LT 12,

BREETHC LW TERARYRTNTER]T, 210 OFERE 167 BRI L 1K, g1
B oA P APE vy 2l SEEPENAEN I EET, BIPA R EET
Hb,
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Table 167. Food organisms, which are identifiable, in stomach of M. cinereus.

Contents Species Japanese name
Sillago sihama Kisu
Engraulis japonica Katakuchiiwashi
Chaeturichthys hexanema Akahaze
Acanthocepola krusensterni Akatachi
Pseudorhombus cinnamomeus Ganzobirame
Pisces Areliscus interruptus Genko
Neopercis sexfasciata Kurakakegisu
Apogon lineatus Tenjikudai
Bregmaceros japonicus Saiuo
Suggrundus meerdervoorti Megochi
Leiognathus rivulatus Okihiiragi
Metapenaeopsis acclivis Akaebi
Macrura Metapenaeopsis sp.
Crangon japonicus Tenagateppoebi
Brachyura Charybdis bimaculata Futahoshiishigani
m. Decapoda Sepia kobiensis Himekoika
Octopoda Octopus variabilis Tenagadako
Stomatopoda Squilla oratoria Shako
Polychasta Nereis japonica Gokai

Table 168. Composition of food organisms in stomach, by size of fish, of M. cinereus expressed

by percent of individual organism which is recognizable. Number of specimens was put in

parenthesis. 3%, Digesting.

\'\\\ [Teffgat‘h (em)| 3~ 40 | 40 ~45 | 45 ~ 50 | 50 ~ 55 | 55~ ¢0 Total
ltoms T © (13) (22) (29) (29) (93)
L ww | W W BB |8
e B 2 W ® | e |G
A S I

mDewpods | - W88 | W | W
Stomatopoda gﬂo . - 625 35 - - 2(33
Octopoda Ii{ﬂo _ - - - - %139 é 8
Polychasta /¢ - - - 32 - L9
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FEELEY GEFD OHIRIIZEISEDED T, « UHHP50.0% TER R EHD, DT H =5EH20.2%,
RIEDS17.3%, A BEDT. 7%, v v TFH2.9%, 2 IWEESFEEDPENENDOTHIRK 1.0% BRI, X
LTINS DEEHHITI 4B LENARCER2A2 &, WINOLEREOEABICISN TS =~ e
BOENIEED, 72, RIHALM0~45cm » 55~60emdD 2 KEITH =L DELITH 505, 36 & THRBEHE
& BRIPVA & ORICIZIEAR S BIRIZERD 5N,

PlEORR & AURINCEREL 72 65 cm 20 597 cm OA BB OMAR AR OCHNHANE 2 KL TaH
L&, LNGDRTI > UHHE8.6%, W= 27.6%, B 17.2%, v« 38 3.4%, A 28 3.4%7T, k<
AL, EHEMEICEZRD SN, ETIREEONNE TR e P =HOHIEEN b - & 355 45.2%,
DWTHHEN 36.3%, AH » 22K 18.5%DIETH A & 2EH (1956) PHEL T D, LitdisT
NEQESEREI - CE, VB I0RETH B ENDP R, ETAT, 168 EOEHIRTHE
EHEMOIMEHEOMEME AR (U BEINSIIEET 209 8 o B K O EAE RO MR o 2
NEXDLDTILABTHNBEBEREING,

2) APORz 3L EE

BRICHEE ST RBEYPOR I L 202 OBREPAEY @ERY) BEEOIEHCINTLS
NTHDE, BIOEDL I, MEEOL BOLE!/» T D42E) x 100134.7~14. 30OHEICH 5, FH
(1956) BILEOHEME & 3 CHABIIOKR X IPBIAT L ERBD T B0, AEBROLERETIZC
SUNBEMEEDLNT, &L AE 170ETHL PR L 5 I1IT/NEOD § DYBPIEH K XWARBELTHY,
NEWEDDTEETH BT ERRUTIN D,

Table 169. Relative length of preys (Pisces) expressed by hundreadths of total length of the pre-
dator, M. cinereus.

Predator, Prey, total Prey

total length length Predator [Prey
(cm) (cm) Species Japanese name
42.8 4.70 9.1 Engraulis japonica Katakuchiiwashi
42 .1 5.19 8.1 Apogon lineatus Tenjikudai
43.5 4.68 9.3 Chaeturichthys hexanema Akahaze
44.9 6.92 6.5 Bregmaceros japonicus Saiuo
45.5 11.09 8.6 Acanthocepola krusensterni Akatachi
45.5 9.10 5.0 Saurida elongata Tokakeeso
53.1 11.29 4.7 Acanthocepola krusensterni Akatachi
54.5 5.19 10.5 Leiognathus rivulatus Okihiiragi
55.2 7.67 7.2 Chaeturichthys hexanema Akahaze
55.5 4.41 12.6 Suggrundus meerdervoorti Megochi
55.6 5.62 9.9 Sillago sihama Kisu
55.9 3.91 14.3 Leiognathus rivulatus Okihiiragi
58.3 7.61 7.4 Areliscus interruptus Genko
57.2 5.55 10.3 Leiognathus rivulatus Okihiiragi
57.5 9.58 6.0 Areliscus interruptus Genko
58.3 5.77 10.1 Neopercis sexfasciata Kurakakegisu
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Table 170. Rslative length of the preys (Pisces) by size of the fish, of M. cinereus expressed by
hundreadths of total length of the predator, M. cinereus. Parenthesis, number of specimens.

T Predator/prey
T 4~ 6 6 ~ 8 8 ~ 10 10 ~ 12 12 = Total
Total length(cm)\g
~ 25.0% 75.0% —_ 25.0%
40~ 45 — ) ©) — ()
~ 50.0% — 50.0% 12.5%
45 50 ) — (1) — @)
» 50.0% — — 50.0% 12.5%
80~ 5% () — — (1) (2)
S5~ 60 — 37.5% 12.5% 25.0% 25.0% 50.0%
- (3) (1 (2) (2) (8)
Total 12.5% 25.0% 31.3% 18.8% 12.5%
@ (4) (5) (3) 2) (16)

ANEDKE L BRAYEER: OIS PREERL L, CRP cERE 1M R)HY, ~NEogRE
PEGERED D &, £E 40~50 cmORE TR BAERELOERIL 5.5~60, £2&E60~55 cmTid 5.56~80, %
E 55~60 cm THE5.5~400, D% D EBORENNEZEZOBEPK IV, ZU TE2ENTHRERIX
5.5~ A0DEEAETITHIL, & b hif5.5~20 00HMAIFEOHEERETRL 12, SLREFARYEER

Table 171. Relation between body weight of predator and weight of stomach contents BW/FY) in

relation to total length of M. cinereus. Parenthesis, number of specimens.

o sopfecimens Tl.::Z‘th\(zm)\Bw 5.5~20 | 20~40 | 40~60 | 60~80 | 80~100 | 100~400
o | e %A
o | wea g3 w
I R IR A
S EE Ak ab AN Ak a k.
I B Il N5l il R

Table 172. Relation between the body weight of M. cinereus and food contents weight in relation
to total length of the predator, M. cinereus. Ri, ratio of food contents weight; Si,
average weight of food contents; average weight of body.

Total No. of Body weight (g) Food content weight (g) e
Ri =Si/Vi
length (cm) specimen Range Mean Range Mean
40 ~ 45 14 20.0~ 39.0 41.0 0.3~ 5.6 2.4 0.585
45 ~ 50 20 29.0~ 64.0 44 .0 0.4~ 9.1 3.2 0.727
50 ~ 55 30 49.0~136.G 79.9 0.1~ 8.2 3.3 0.413
85 ~ 60 27 120.0~214.0 166.9 0.1~14.1 3.8 0.229
40 ~ 60 91 20 ~214 90.7 0.1~14.1 3.3 0.466
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EHEDOBRZENAYILE (R) THET LB 172208 Th b, $/20 5 RIZEEHE 45~50 cm
Dol bREV, U THAESWIRURIEED 2 VI3 FHOBEE b s b 0L Wit & 235
&,%EEQ%%%E%QR@%%@éw,m@®%%m&mcﬁﬁ@@ﬁ%f@ﬁﬁﬁ%b@fﬁﬁf@
b, WEHT ZREBALNB,

3) BAFKZOINT

AEYPHE—-ED DL, 2B ETRADRERRT L OOHER (F173%) 1, MEIERL2 5D
%2%,%%@§b®T@$TmB%%ﬁTO36%@%@&%$&%W@ﬁ%3@%%%%6&,%W
®$§Né@ﬁ@@%*@@@ﬁ@ﬁ@ﬁ%“ﬁg<,bﬁﬁofﬁﬁ%@ﬁ“@@ﬁﬁﬂﬁﬁﬂéoﬁﬁ
@dé“®@%ﬂ§m,%Eﬁ%?@ZEEKM3ET,%ﬂ%kﬁﬁm?éé@@%@%mgwoko

Table 173. Rate of fish expressed by percent of total number of fish of M. cinereus, whose
stomach contents are composed of simple organism or some mixed onss, in relations to total
length of the fish.

Total length{cm) 34~40 40~45 45~50 50~55 55~60 Total
No. of fish whose stomach
contents are recognizable — 13 21 29 39 93
. No. — 2 1 3 5 1t
Food mixed {% — 15.4 4.8 10.3 28.2 10.8
. No. — 11 20 26 34 82
Food simple {96 — 84.6 95.2 89.7 71.8 89.2

Bieft (1956) REBAEOBBMA/ICONTUSLA, 13- % ) ULBIIZED b NENE LT D, 77
I H VL A4 Atheresthes evermanni TIZRAIII/NEA TS <, WATTHEHATH 2T &=/ (1955) 1
Lo THREINTN B,
B. = 7 + o

1. HBIERSPOREX

¥ 7 F IOERBEOREEC O T, 3 TIC SUYEHIRO (1941) HHEL T3, MK X ¢,
FHER I THERENENI HET 5, 2L T LHER, MEESE $EESL FETHERCEN
THUNDERRED BT B FIR L {FET 2, AEBIEL, Fix MRET, BEEICED. BIzE,
FICL -T2 DEGFEN, NBEEB LY, NEOFRP OB L UN T 5, MO & N
FHIEN TN 2, FRIERE V. FMOBI 2HEL TGRS 174 EOBY Th b, 35ICEDKkE S
EEREOROERITIT 2R - OWBEBE 245 LB 175 F T, ERAORER I ZEEPAR it
DECHERT HHEV S Y, FHECHEOFEER L £ 4E20~40cm OHEO 3 OBRTHETH 5
CEVDMPE,

Table 174. Showing the dimension of various parts of digsstive organ in relation to total length of
the body in C. myriaster. Abbreviations are same as in Fig. 94. Number of spacimens was

put in parenthesis.

ltems Range Mean value Standard deviation Cosfficient O.F .

variation
TL/GL 1@%§$88 24.87- 0.10 1.324 0.07 5.29-- 0.28
TLIGW 17'4?g;§4'25 25.13:4 0.22 3.094+ 0.16 12.304 0.62
TL/MP 15%@?41 22.62-4 0.13 1.884 0.10 8.324 0.42
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TL/TO 190?;55'51 27.24-E 0.20 2.864 0.14 10.51= 0.52
TL/MC 5'9%;;9;1'64 8.74-= 0.06 0.79+ 0.04 9.04E 0.46
TLIG 17'4%é;§’2-00 22.87-k 0.2 2.914 0.15 12.73k 0.64
TL/UP 40'6€;‘§O'35 61.80-k 0.46 7.854 0.37 12.704 0.64
TL/LP 23-9%;958-57 33.964 0.33 4684 0.24 13.774 0.70
TL/OL 10'0(();3‘[52'03 13.984 0.17 2.394 0.12 17.11+ 0.86
T 2‘7?;;))7‘31 4.234 0.06 0.83+ 0.04 19.621 0.99
TL/IS 3'15(’;))7‘31 4.50- 0.04 0.58+ 0.03 11.842 0.60
TL/SM 4'4%;9)7'40 5.82-- 0.05 0.75+ 0.04 12.894 0.65
TL/BS 5'2%;9)8'71 6.76- 0.06 0.86-- 0.04 12.724 0.64
TL/SW 27'32@57@0 60.30-+ 1.61 22.504 1.14 37.324 1.88

Table 175. Showing dimension of various parts of the digestive organ in relation to total length (cm)
of the body in C. myriaster. Abbreviations are same as in Fig. 94.

N {0~ 15{1 5~2020~25(25~ 30|30~ 35{35~ 4040~ 45/4 5~ 50|30~ 55|65~70{75~ 80|85~ 90
0.60 ~ 1.00 | 1 4 los | 2| -1 =1 =]-—1—-—1—|—-1-
1.00 ~ 1.40 | — 1 5 a0 lso | 9| —|—|—|—1|—|—
140 ~ 180 | — | — | — | — | 7 | &} 9 — 1 A e
180 ~ 220 | — | — | — 1 — | —{— | — 1 1 —_ = =
220 ~ 260 | — | — | — | — | — | — | — 1 — | - | =] -
260 ~ 3.0 | — | — | — | — |~ —=]1—01—1—12 ! —
500 ~ 340 | —{ — | — | — | — 1| =1 —1—|—1|— —
340 ~ 3.8 | — | — | — | — 1 — | = =3 =1~ |- 1

TRGW 1L |10~15/i5~20120~25 26~30[30~3535~4040~4545~50/50~5565~70 75~80[85~90
0.70 ~ 1.00 | 1 e lze 2| —| | =1 =1 —|—1—1-
1.00 ~ 1.30 | — | 1 15 | 33 | 25 | 1| — | — | — | —— | —
130 ~ 1.60 | — | — | — | — | 12 5 | — 1 — =1 =
160 ~ 190 | — | — | — | — | — | 5 3| — 1 - | = -
190 ~ 220 | — | — | — | — 1 — | — 1 2 - = = | -
220 ~ 250 | — | — | — 4 — | — | =1 == |-
28 ~ 28 | — | — | — | — | == ]| t =] -
280 ~ 3.0 | — | — | | —1—1—=—]—1—1 tl - -
310 ~ 340 | — | — ! — | — (= =1 1] —| 11 —
340 ~ 3.0 | — | — | — | — | = —Fi—]—1{—1 1~ t

Wi 10— 15| 15~—20{20~ 25|25~ 30|30~ 35{35~40[40~45/45~50[50~55/65~7075~80/85~ 90
0.70 ~ 1.10 | 1 14 | 31 7l - - | =] =1 —|—1-
1.10 ~ 1.50 | — | 1 9 |3 |30l | — | — | — | — | — 1 —
150 ~ 190 | — | — | — | — {7 7 | 6 1 1 - - -
190 ~ 230 | — | — | — | — 1 — — | 3 1 1 — | - | -
23 ~ 20| — | —| — | — | ===\ =01 =1 -1 -]
270 ~ 310 | — | —| — | —|~—|—1—1— 1| ! — | -
310 ~ 35 | — | — | — | — | —=|—{—|— " 1 1| —
350 ~ 39 | — | — | — | — 1 —1—| ~—|—| =1 1
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WT\L 10~15{15~20[20~25(25~30[30~35[35~40|40~45{45~50|50~55/65~70{75~80(85~90
0.50 ~ 0.8 1 14 11 — — 1 — — — _— — —
0.80 ~ 1.10 —_— 1 29 44 22 1 — — —_ — — —
1.10 ~ 1.40 — — — 1 15 20 7 — et - — —
1,40 ~ 1.70 — — — _— — 1 2 1 1 — — —
1.70 ~ 2.00 — — -— — —_— — — 1 1 — — —
2.00 ~ 2.30 — — — — — — — — — — —_
2.30 ~ 2.60 — — — — — — — — — 2 1 —
2.60 ~ 2.90 — — — — — — — — —_— — — —
2.90 ~ 3.20 — — — — — — — — — — — 1

T TL 10~15|15~20|20~25[25~30/30~35|35~40[40~45/45~50/50~55 65~70|75~80/85~30

TLMC
1.70 ~ 3.00 1 14 42 21 1 — — — — — _ _
3.00 ~ 4.30 — — 2 23 36 17 3 — — —_— — —
4.30 ~ 5.60 — — — 1 _— 3 6 2 1 _— — —
5.60 ~ 6.90 -— —_— — — — — — — 1 — — —
6.90 ~ 8.20 — — — —_ — — — — —_ 2 1 —
8.20 ~ 9.5 — — — — — — — — —-— —-— 1

TL/G L 10~ 15|15~20[20~25[25~30[30~35|35~40|40~45|45~50(50~55| 65~70|75~80|85~90
0.50 ~ 1.00 1 14 33 7 1 2 — — — -— — —
1.00 ~ 1.50 —_ 1 10 38 34 i1 1 — — — — —
1.50 ~ 2.00 — — —_ — 1 9 8 2 1 — — —
2.00 ~ 2.50 — — —_ —_ — — — — 1 — — —
2.50 ~ 3.00 — — —_— —_— — — — — — 1 — —
3.00 ~ 3.50 — — — — — — — — — 1 1 —
3.50 ~ 4.00 —_ — — —_ — — — — — — — 1

M 10~15/15~20[20~25(25~30{30~35 35~ 40/40~45(45~50|50~— 5565~ 7075~ 80/85~-90
0.20 ~ 0.40 1 i4 21 2 — — - — — — —_ —_
0.40 ~ 0.60 —_— 1 19 43 31 2 — — — — —
0.60 ~ 0.80 — —_ 1 — [ 7 1 1 — — —
0.80 ~ 1.00 — — — — — o — 1 1 — — —
1.00 ~ 1.20 —_ — — — —_ — — — — 1 — —
1.20 ~ 1.40 — — — — — — — — — 1 1 —
1.40 ~ 1.60 — — — — —_— — — — — — 1

TL/LP TL 10~15|15~20120~25[25~30[30~ 35|35~40/40~ 454 5~50, 50~55/65~70[75~ 8085~ 90
0.20 ~ 0.50 | — 6 2 o e e = R T B
0.50 ~ 0.80 1 8 33 | 23 1 - = | =] -] = -] -
0.80 ~ 1.10 | — 1 6 | 22 | 35 | 15 | 2 - =] =] =] =
1,10 ~ 140 | — | — | — | — 1 8 6 1 1 - — | -
140 ~ 170 | — | — | — | — | — | — 1 1 1 — - =
1720 ~ 2.00 | — | — | — | — | — | — | — 1 — | — | — | | —
200 ~ 230 | — | — | — | — | — | — | =] | = | =11 =
230 ~ 260 | — | — | — | — | — | | — | — | = 2 — | -
260 ~ 290 | — | — | — | — | — | — | — | — | = — 1

TL/OL TL 10~15{15~20|20~~ 25|25 ~30{30~ 35|35~ 40|40~ 45/45~50| 50~55[65~7O 75~80|85~90
0.90 ~ 1.9 1 14 40 31 8 2 — — — — — —
1.90 ~ 2.9 — — 3 14 28 17 6 1 -— —
2.90 ~ 3.90 —_ —_ — 1 — 4 3 1 1 —_ — —
3.90 ~ 4.90 — — — — — — —_ — — — —
4.90 ~ 5.90 — _— — — — — — -— — 2 —
5.90 ~ 6.90 — — — — — —_ — — — 1 —
6.90 ~ 7.9 — — — — — — — _— — — —
7.90 ~ 8.90 — — —_ — — — - — — — — 1
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W\*‘«\ 10~ 15| 15~20{20~2525~ 3030~ 35(35~-4040~~43|45~50|{50~ 55165~ 70(7 5~ 80|85~ 90
2.20 ~ 5.20 1 3 | 33 | 11 4 S T (R S R
5.20 ~ 8.20 | — 1 it | 33 | 21 15 3 1 1 - - | —
8.20 ~ 11.20 | — | — | — 1 9 8 5 1 1 1 — | -
1120 ~ 1420 | — | — | — | — | — | = 1 S IR IR R
1420 ~17.90 | — | — | — 1 =} — | =1 = =1- P — |
7w~ | = - =] -] = =] =]—=1-1—1|—

200 ~23m | — | = = = = = =] =] - 1 _

N 1O~ 15|11 5~20/20~25/25~3030~ 35354040~ 45|45~ 50{E0~5565~70(75~80185~ 90
0 ~ 3.50 1 1| 14 2 S I R I T e e
3.50 ~ 7.00 | — 4 | 29 | 40 | 22 | 16 3 — i - - | -
7.00 ~ 10,50 | — | — | — 3 12 7 5 2 1 - = | =
1080 ~ 1400 | — | — | — | — 1 — 1 — 2 - | -
Mwoo~1780 | — | = | —| =] = = =] —=1—1 - i _
7 ~2100 | — | — 1 — - == === =] - i

WTL\ 10~ 15{15~20[20~ 25|25~ 30130 ~35/35~40/40~45/45~E0{50~ 5565~70|75~80[85~90
0.30 ~ 1.00 1 15 | 40 | a0 | 15 | 12 4 1 1 —_ = | -
1.00 ~ 170 | — | — 3 15 | 19 | 10 4 1 i 1 — | -
170 ~ 240 | — | — | — | — 1 1 1 U — 1 N -
2.40 —~ 3.10 — - —_ — _— — —_ - . — . 1
390 ~ 380 | — =l | =1 =1 =1=1-1-1= ; —

?“T\TL 10~ 15|15~20/20~25(25~30[30~35|35~40/40~4545~5050~55|65~7075~80:85~90
3.00 ~ 5.00 i 14 | 25 i SN AU I A I N (U
500 ~ 7.00 | — | — | 16 | 25 8 [T R (R O N N
7.00 ~ 9.00 | — i — | 19 | 22 7 1 i i _ = | -
9.00 ~ 11.00 | — | — | — | — 7 i3 4 — =] = = =
11.00 ~ 13.00 | — | — | — | — | — 3 3 1 1 — | -] -
1300~ 15.00 | — | — | — | — | — | — 1 J U R S
-l — | = = - === ===
700 ~1900 | — | — | — 41— | =1 —1]—1=1"- 2 _
900 ~2t00 | — | — | =1 =1 =] =01=1—=1= 1 _
o~ | — - = - == =] =] =1-1- 1

Wi 10~ 15| 5~ 2020~ 2525~ 30|30~ 35|36 ~40l40~4 545~ 50|50~ 55/65~70{75~80[85~ 90
2.50 ~ 4.50 1 Bl —| =1 | =1 =1 =1 —=1—1 -
4.50 ~ 6.50 | — 2 21 | 40 | 19 2 —_ = = = = -
6.50 ~ 8.50 | — | — | — 5 15 | 19 6 1 1 — | = | =
8.50 ~ 10.50 | — | — | — | — 1 1 3 1 1 JU U
08 ~125 | — | — | — 1 — | — | — | — | -1 1 N
1250 ~1450 | — | — | — | =1 =1 — 1 — ] —1-— i | _
14.50 ~ 1650 | — | — | — | — | — | — I [ S R T
e ~18%0 | — | —| =] =] =1 =1 —=1—=1=1—1= 1

2. FRBIUHADHILREELERETY
[HE RO R LS O & (R OMILE OB 28 95 BIURL Tz, 373D LIS T, FLPE
B CBTCAEL, MBI 5 &R JERV LARDE L >TN D, EEMEHORE, &
8.5mm T TREMGEDIIIEFREBAICH B, BRICED IR L IOV L, B TR
T AP MEETE L TIRIERR A UMB R & b, BEMWIE #9 5, DEHERICNTS
72 bk kL, slender tooth, glasping tooth, 36X UM AI#RD/NERIS FI3EBIEHIT A o TUTOWIC B
U, ZREZTEBICIZGKIEE LD, kO > THUVEEPFEEL, LISV 3sET %,

&b EOHE (1 B~4 B) REL B X CERIAOY - FEHE DT f 485 BOMILERNEY %
L TR (F 17638), RN, REE, B LOBHOVTILE & (Y LI 010
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Fig. 94. Shapes of digestive organ in the process of growth of C. myriaster, especially
showing the alimentary canal from side. A, middle developing stage (9.90¢m); B, post
developing stage (11.70cm) : C, post metamorphosis stage (7.77 cm); E, immature stage
(8.23cm); F, immature stage (9.90cm). Scales in 10 mm.

PILEORERIC § & DOWT, BRERE L TEDBEC 6 [ OKRPEALIZS 7 28KET, CORER
HOFm2 s ~10 B2 IMEL, 7507 briro b (No.s) TRENUICEREY2SL, MERESLD
HEEPORBICONWTOEREZRAIIY, METBR2L B ONT, TIEEBABRY 2L L1 05E
BB s e -1,

R OERIKIBRITIS 5 C ORIAOBR A OMBIZER (BRE. BRI 2786 L OCRHE DA A
WA E 2 OBEICET A% Ok e, Skeletonema, Stephanopyxis, Thalassionema, Coscinodiscus
73 EOWEEEREALYBET, B0 b DR, en s TIREBREE S BHENERZ 5D T b, T
bt Oidthona similis, Microsetella rosa, Paracalanus parvus, Corycasus sp. 3 X Th b, LD
&9 A RBERIT IS TTEIRIED 2 £, BRFAEVITON TS &3 d, DB A 0 E» 5 ik
OEGEEREEISEWERIN, £, BEEE S MIERCREDONBETTH b, Lithi-TC
OHOFRIIHEL SN EBA LGNS,

BRI OFR TR, BNERELTY I 28K BROESNERUAETS ~I0B2HEL, Ch
VWCREIN U T B 2 BEERE L C, HAENERPEEL I, DR VEEY T, IEEREILERLL N
mhEREAE IR o7, UL, SFRIKREL ITHERIZBET 2L 2 1/E b, SCHMIDT (1909)
I X OFROBEIC microplankton 2EH 25, CHUIEINE A O, TR bLbLEARBEICETS
T TOMBIOFRET, FRIIICAZ CHELLNLE, ILREBTETEN»OBCHET L & 215
PIRLUTWN D, EHRMEKETERZETUIARE7.30~9.50cm OFERICBINL 193 54EY, ik
OWREICERLU TN A SEEOLE, 72 DRCRET 20, 12074 70 ORI & 25
LTEELUIER, WINSHAESNED b0, & ICEEE, W 7 BT RERNCERT S

— 225 —



432 =1 I f# BURGEDTER 8 (3)
TEMBDPoT,

Table 176. Stomach contents of larvae and elvers of C. myriaster.

Growth stage Food contents Appearance rate
Habitat
(Body length) General class Remarks Nur?::j: of Percentage
Post developing, early and Zoo-food —
middle metamorphosis stage Shore Phyto-food —
(12.2~10.4 cm) Empty 482 100.00
. Zoo-food —
Post metamorph?gl SOOSE%B 5 cm) Aquarium Phyto-Food B
: : Empty 41 100.00
Copepoda, Am-
Elver stage Zoo-food phipoda, Poly- 13 37.14
Aquarium chaeta, Mysida-
(7.30~8.50 cm) Phyto-food | <% — —
Detritus 1 2.86
Empty 21 60.00

3. KXHARBIUHADORY

Table 177. Percentage of stomach contents in condition of empty, digestion and recognizable in

young and adult of C. myriaster.

Contents of stomach Number of specimens Percentage
Empty 38 13.77
Digesting 50 18.12
Recognizable 188 68.11

Table 178. Showing the stomach content in young and adult of C. myriaster.

Contents Species

Rhinogobius gymnauchen (BLEEKER)
Rhinogobius pflaumi (BLEEKER)
Chaeturichthys hexanema BLEEKER

Gobius sp.

Neopercis sexfasciata (TEMMINCK et SCHLEGEL)
Chaeturichthys sciistius (JORDAN et SNYDER)
Apogon lineatus (TEMMINCK et SCHLEGEL)
Lepidotrigla microptera GUNTHER
Callionymus lunulatus TEMMINK et SCHLEGEL
Cocilla crocodila (TILESIUS)

Suggrundus meerdervoorti (BLEEKER)

Pisces Pseudoblennius cottoides (RICHARDSON)
Mylio macrocephalus (BASILEWSKY)

Sillago sihama (FORSKAL)

Ammodytes personatus GIRARD

Lotella phycis (TEMMINCK et SCHLEGEL)
Omobranchus loxozonus (JORDAN et SNYDER)
Engraulis japonica (TEMMINK et SCHLEGEL)
Areliscus interruptus (GUNTHER)

Tarphops oligolepis (BLEEKER)
Scidorhombus pallidus TANAKA

Chaenogobius heptacanthus (HILGENDORF)
Chasmichthys dolichognathus (HILGENDORF)
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Metapenaeus af finis (H. MILNE-EDWARDS)
Metapenaeus barbatus (DE HAAN)
Metapenaeus joyneri (MIERS)

Metapenaeus monoceros (FABRICIUS)

Macrura Penaeus japonicus BATE
Crangon brevicristatus (DE HAAN)
Crago af finis (DE HAAN)
Panulirus sp.
Macrura larva
Charybdis sp. ]
Brachyura gemggrapsus sanguineus (DE HAAN)
emigrapsus sp.
Brachyura larva
Ostrocoda Cypridina hilgendorfii G. W. MULLER
Stomatopoda Sguilla oratoria DE HAAN
Amphipoda Corophium sp.
Mysidacea Acanthomysis sp.
Isopoda Cirolana sp.
Octopoda Octopus vulgaris (LAMARCK)

m. Decapoda

Sepia peterseni APPELLOF
Loligo japonica HOYLE

Gastropoda Dendrodoris sp.

Polychasta %erez_s japonica 1ZUKA
ereis sp.

Nemertini Emplectonema sp.

Table 179. Food organisms in stomach of C. myriaster taken from two fishing grounds in Suc-

nada. Large parenthesis,

used for fishing.

specimens used for digestive experiment; small parenthesis, food

ltems Hirao Bay Ushimawaar;:rsits neighbouring
Specimens 167-+(10] 99
Empty 10+ (107 12
Digesting 0 1
Pisces 23+ (116) 21.5% 39 35.5%
Macrura 21 19.6 52 47.3
Brachyura 22 20.6 7 6.4
Ostracoda 18 16.8 0 0
Stomatopoda 3 2.8 0 0
Amphipoda 0 0 1 0.9
Isopoda 1 0.9 0 o]
Octopoda 2 1.8 0 0
m. Decapoda 2 1.8 4 3.6
Gastropoda 2 1.8 0 0
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Polychaeta
Mysidacea
Detritus

Nemertini

- O W

7.5
3.7

0.9

O = N

BT 8(3)

1.8
3.6
0.9
0

1). REDER

SPCEE 26T 43D, HILORBITH B 30BIFEL VL OOESRMAR ZHE 177 Fie, L8
HOEEEORERINA 28 178 BIURU T,
ERICEAL TSRS EY O N AR DV TAEEKEINCHRRE (B179%) 2T 5 L, WETIR

BEOHBEDN § - & 5 {21.5%,

B =3 (20.6%), =i (19.6%), H£FEH (7.50%) ONET, #hid

XHhD TR, HEKR T = U S - & 3% L47.3%, DV TR 35.5%, #=JE16.4% T, TED
IO HIRBOMEMITED A LN D,

K (1942) BFRBEOME, =¥, 1R I0EHERRS JHAETALL, $IoEE (1955) 3AUH
=V, ¥R EOEEHYEE L HAETAELEEUHERTHL LU, CNLOBEEI{—HLT

W,

I w T F TOLEERAWN & BRI DT, AEKEIICHETALE 180F - H (181K - 5
18288575, MU TESTFACHANEVETATHIACE, WINORERBEOLOTIAEZ»EZBAL

Table 180, Food orgarism of C. myriaster taken from Suo-nada, expressed by percent of individual

organism found in stomach contents. Large parenthesis, specimens used for digestive experiment;

small parenthesis, food used for fishing.

S~ Total
N klenght (em)| 10~20 20~30 30~40 40~50 50~60 60~70 70~80 80~90

ltems Tl

Specimens 17 1354013 934057 16+037 1+C13 1 1

Empty 4 t6+C 1Y 74053 1+033 £13

Digesting

No.| 9% [No.| % |Ne 9% |No.| % |No.i % |No.! % |No.| % |Ne.| %
Pisces 42“2) 28.6‘%?‘5 20.7%35 26.64&) 23.5| 1 |33.3 2 | 66.7 1 |50.0 1 |100.0
Macrura 6 [ 42.9] 22| 19.0] 36 | 38.3] 9 | 52.9] — — — —
Brachyura 2 1 14.3] 30 | 25.9| 12 | 12.8| — — — — —
Ostracoda — 121 10.3] 5 .3 — 1 | 33.3 — — —
Stomatopoda — 141 12,1 6 6.4 — 1 133.3 — -— —
Amphipoda — — 1.1 — - - — —
Isopoda — 1 0.9 — — — — — —
Octopoda — 1.7] — — — — — —
m. Decapoda — — 2 2.4 2 |17 — 1 133.3 1 |50.0 —
Gastropoda — 2 1.7 — — — — — —
Polychaeta 1 7.1 4 3.4) 4 4.3 1 5.9 — — — —
Mysidacea 1 7.1 4 3.4 2 2.1 1 5.9 — — — —
Detritus — — 1 1 — -— - — —
Nemertini — 1 0.9 — — - — — —
Total 14 116 94 17 3 .2 1
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TNBC &, £E50em UTODOTRAEE v, 40cm BT OTRAE, v I =%
ENENEGLTHEL THAEEAY D 5,

Table 181. Food organism of C. myriaster taken from Ushima and its neighbouring waters, by

size of fish, expressed by percent of individual organism found in stomach contents.

Total
length(cm)| 10~20 | 20~30 | 30~40 | 40~50 | 50~60 | 60~70 | 70~80 | 80~90
ftems
Specimens 9 34 44 8 2 1 1
Empty 2 2
Digesting 1
No.| 9 |No.| 2 [No.| % [No.| 2 [No.| 2% |No.| % |No.| % |No.| %
Pisces 3 | 37.5/ 11 | 21.2[ 18 | 28.6| 3 | 23.1| — 2 | 66.7| t | 50.0| 1 [100.0
Macrura 2 | 25.0{ 13 125,00 30 |47.6| 7 | 53.8| — — - —
Brachyura 1 | 12.5/ 15| 28.8] 6 9.5/ — — — — —
Ostraceda — — — — — — — —
Stomatopoda — 12 123.1] 5 7.9 — 1 [100.0| — — —
Amphipoda — — 1.6 — —_— — — —
Isopoda — — - - — — — -
Octopoda — — — — — — — —
m. Decapoda — — —_ 2 | 15.4 — 1 ]33.3 1 |50.0f —
Gastropoda — — — — _ — — —
Polychaeta 1 | 12.5) — 1 1.6 — — — — —
Mysidacea 1 12.5 1 1.9] 1 1.6] 1 7.7 — — — —
Detritus — —_ 1 1.6 — — — — _
Nemertini — — — —
Total 8 52 63 13 1 3 2 1

Table 182. Food

for digestive experiment; small parenthesis,

organism of C. myriaster taken from Hirao Bay, by size of tish, expressed by
percent of individual organism found in stomach contents. Large parenthesis, specimens used

food used for fishing.

Total
\\length(cm ) 10~20 | 20~30 | 30~40 | 20~50 @ 50~60 | 60~70 | 70~80 | 80~90
ltems T
Specimens 8 1014 C1 3 49+057] 84037 | 1+(13
Empty 2 8+C13 | 5+C5) 1+C3) (13
%o % % % %
. 1+ 13+ 7+ 1+
Pisces (2) 17.0 (76) 20.3 (34) 22.6 (4) 25.0 1 | 50.0
Macrura 4 16600 9 | 4.1 6 | 19.4 50.0
Brachyura 1 17.0] 15 | 23.4| 6 19.4
QOstracoda 12]18.8 5 | 16.1 1 ]50.0
Stomatopoda 2 3.1 1 3.2
Amphipoda
Isopoda 1 11.6
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Octopoda 2 3.1
m. Decapoda 6.5
Gastropoda 2 3.1
Polychaeta 6.3 9.7 1 | 25.0
Mysidacea 4.7 3.2
Detritus
Nemertini 1 1.6
Total 6 64 31 4 2 — —

2) BHRAOHREHEADTNE DBRE

BABEPRETH AEINMNONT, =7+ TORXELHAURDEE L DBEREL LATBRIZE
183 LB 184 T LD, CHHEDETHP ALK, MNEO~-T7F T, FICABOL 0 EHO%
B TWU~YioDRE IONERZELBALTEY, L0DUWw~%D 0% »& 8 FBAL T
Bo FTU/NBID < 7 THEROK S JICHU THIBAA X VAZEAEL T 2EEONA NS BB95 ).

Table 183. Relation between the total length (cm) of prey (Pisces)

and that of predator, C.

myriaster.

ltems Prey, | Predator
\\\\ total (A)/(B) Species of prey Jap., name of prey
Total length (A)\ length (B) prey

12.20 2.61 4.67 Suggrundus meerdervoorti Megochi

16.95 1.89 8.97 ” ”

17.75 2.15 7.79 Callionymus lunatus Dorome

18.40 2.80 6.57 Chaenogobius heptacanthus Nikuhaze

18.60 6.60 2.82 Engraulis japonica Katakuchiiwashi

20.40 3.10 6.58 Suggrundus meerdervoorti Megochi

21.25 2.80 7.59 Rhinogobius gymnauchen Himehaze

21.40 3.70 5.78 Sillago sihama Kisu

22.25 3.80 5.86 Neopercis sexfasciata Kurakakegisu

22.70 5.81 3.91 Rhinogobius gymnauchen Himehaze

22.83 3.80 6.01 Engraulis japonica Katakuchiwashi

23.10 4.02 5.75 Rhinogobius pflaumi Suzihaze

22.26 4.40 5.09 Mylio macrocephalus Kurodai

23.40 4.50 5.20 Engraulis japonica Katakuchiiwashi

23.60 5.30 4.45 ” ”

24..00 4.35 5.52 ” ”

24.09 4.90 4.92 ” Vi

27 .40 4.45 6.16 ” ”

24 .75 3.64 6.80 4 ”

24..85 4.05 6.14 ” ”

24.90 6.30 3.95 ” ”

24..90 5.20 4.79 ” V3

24 .90 5.35 4.65 ” ”

25.00 6.10 4.10 ” ”

25.40 4.10 6.20 ” ”

25.45 5.70 4.46 ” ”

25.60 3.00 8.53 Sillago sihama Kisu

25.60 3.10 8.25 Suggrundus meerdervoorti Megochi

25.70 5.20 4.94 Engraulis japonica Katakuchiiwashi

25.73 3.71 6.94 7 ”

26.10 3.24 8.05 ” ”

26.21 4.90 5.35 ” ”
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26.68 4.30 6.20 Engraulis japonica Katakuchiiwashi
26.68 4.20 6.35b ” ”

26.89 3.20 8.40 Chaeturichthys sciistius Komochijako
27.50 3.60 7.64 Engraulis japonica Katakuchiiwashi
27.54 2.85 9.66 /7 ”

27.90 4.90 5.69 Pseudoblennius cottoides Asahianahaze
28.15 4.20 6.73 Engraulis japonica Katakuchiiwashi
28.40 4.50 6.31 Suggrundus meerdervoorti Megochi

28.40 3.60 7.89 Chaeturichthys sciistius Komochijako
28.55 4.50 6.34 Engraulis japonica Katakuchiiwashi
28.53 5.80 4.92 7" ”

28.63 3.80 7.53 Vi ”

28.70 4.60 6.24 ” ”

28.70 3.80 7.55 ” 4

28.75 5.61 5.12 ” //

28.85 4.20 6.87 ” 4

29.20 2.10 13.90 Gobius sp.

29.72 4.50 6.60 Engraulis japonica Katakuchiiwashi
29.69 3.60 8.25 Callionymus lunatus Nezuppo
29.69 2.42 12.26 Rhinogobius gymnauchen Himehaze
29.80 6.30 4.73 Engraulis japonica Katakuchiiwashi
31.42 9.10 3.45 Ammodytes personatus lkanago

31.80 4.28 7.61 Engraulis japonica Katakuchiiwashi
31.95 4.00 7.99 7 7

32.30 4.40 7.34 Leiognathus rivulatus Okihiiragi
32.50 4.20 7.74 Engraulis japonica Katakuchiiwashi
33.05 3.50 9.44 ¢ Sillago sithama Kisu

33.95 6.80 7.55 Engraulis japonica Katakuchiiwashi
34.21 5.40 6.34 Apogon lineatus Tenjikudai
34.58 9.10 3.81 Cociella crocodila Inegochi

34.85 6.12 5.69 Areliscus interruptus Genko

35.30 2.95 11.97 Gobius sp.

35.65 4.20 8.49 Chaeturichthys sciistius Komochijako
36.03 6.25 5.76 Apogon lineatus Tenjikudai
36.80 7.40 4.97 Areliscus interruptus Genko

36.80 4.60 8.00 V4 ”

37.40 7.20 5.19 Chasmichthys gulosus Dorome

38.15 5.21 7.32 Omobranchus loxozonus Nabeka

38.48 5.10 7.55 Engraulis japonica Katakuchiiwashi
38.63 5.80 6.66 Apogon lineatus Tenjikudai
38.63 6.30 6.13 ' Chaeturichthys sciistius Komochijako
44.85 9.20 4.88 " Neopercis sexfasciata Kurakakegisu
46.10 6.60 6.97 Lotella phycis lscainame
46.10 5.50 8.38 ” ”

5C.10 5.00 10.02 ' Areliscus interruptus Genko

69.25 8.00 8.16 ! Leiognathus rivulatus Okihiiragi
69.25 6.00 10.03 | Pseudorhombus sp.

75.40 9.24 8.16 | Scidorhombus pallidus Usugarei
88.55 11.10 7.98 i Cociella crocodila inegochi
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Table 184. Relation between the total length of prey (Pisces) and that of predator, C. myriaster.

Percentage is parenthesized.

\\Predator/prey
i 2~4 4~6 6~8 8~10 10~12 12~14
Total length(cm)

10~20 1 1 1 1

20~30 3 17 22 6 1 1

30~40 2 5 11 4 1

40~50 1

5090 1

60~-70 1 1

70~80 1

80~90 1

Total 6 24 35 13 4 1

(7.24) (28.91) (41.66) (15.66) (4.82) (1.20)
%

s 50
[cal
(&)
<
= .
z €30.00 cm
f.Lr;‘ — >33 00 ¢m
jas)
=
a

Fig. 95. Relation between the total length of L.

i 24 46 G 8§ 80 1042 1214
prey (Pisces) and that of predactor, C. RATIO

myriaster, taken from Suo-nada.

(prev in oredator}

Table 185. Number of species of food organisms in stomach, by size of predator, C. myriaster.

I, one species; I, two spacies; I, three species; IV four species; V, five species. Percentage

was put in parenthesis.

i\rﬁ\‘\fishing ground Ushima and its neighbouring waters Hirao Bey
Tota!\ Number ;':Wsréégies
N | Ii i v % f Il 1
length{cm) —
4 1 1 4 2
10~ 20 (7.48)| (4.55) (100.00) (4.65) (4.88)
0 ~ 30 19 4 3 54 22 15
(27.25)| (18.18)] (33.33) (62.79)| (53.65)| (62.50)
0 ~ 40 22 14 3 1 25 13 3
(43.14)| (63.64)| {33.33) (100.00)| (29.06)| (31.70)| (33.33)
0 ~ 50 5 1 2 3 4
(9.80)| (4.55)| (22.22) (3.49) (9.76)
50 ~ 60 !
. (4.17)
60 ~ 70 (1.96)
1 1
0~ & (4.55)| (11.11)
1
80 ~ 90 (4.55)
Total 51 22 9 1 1 86 41 24
ok (60.71)| (26.19)| (10.71)| (1.19)| (1.19)] (56.95)| (21.75)| (15.89)
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60.2%, FLIERELTIIS7.0% %2R Y, 2EE GEI) RECHERL T A KD MRS IS Tidze .2
Yo, BETIZ27.8%, 3EARBHTHAL TS b ORBIETIO0.7%, HETI5.0%DHER Y 2 NENR
UTlo SLICHIE T 4 T3S L 00 5 B 2 AERCIEL T % 3 O EnEN 1 BEs LN, ZUTEE
DIEMD DUVNERADIC L 3 722 - TH—EICR L 5 & 5 BIEAIEED s iy

A BELEET

WRMOBLED b AT AT AW TOTEE LT, TP LEE T4 200, HHVVEREILD
TDWCDNTU BRIFER, BIEDE D DT1.5%, BEDIFBD28.5%, T715h HERED & DI
TIBBNC EDED LT,

TLT, BEREBRE L THEKE (2.0x0.5%0.8 m)igt-45rgiine 7 + 1265 (2830, 20~41 . 50 cm)
PWABL, CHUTEBELTH L2549 Engraulis Japonica (FEFR) WL INA B F T  Amnodytes
personatus (HER) 2REL, HAREBE I0BEOBARR L b ~IRE, BIE TR b Ofa42. 1
%, BEIPLH347.7%, {55 & Bbnd 3 Op310.2% T, LTWICRED L DBENEEREZRLUIT, %
TTBE TR 5 0347.7%, RE» 51133.3%, WE» 5 EBbND b OMI5.0%Thotre &L AHTA
BFIADEDNIRD DAL T, ZORBRERLIY, 35 UInRBHeR & BafOMEI Y »T
WEB LS T, BEE, B LRI 5 A HAL, BISHATRRED bnshoT. = (19
55) Lk B LT T4 A TRMARDREICY > TRY, WAMOKESBREOKED D EO AT
BB EFHEN S, ENLTONBITE - BEOER 5 2 FETHCERBELIY, ABTIRC 3 UITH
FHZERD & iz,

5) ERFEHR

Table 186. Correlation table bstween ths total fength and rate of body weight (BW) to food
weight (FW) in C. myriaster. Numsrals put in parenthesis, percentage.

\%\\{,\,WB(Q)/FW(Q)\ } o0 Total
otal T 1 ~ 25 25 ~ 50 50 ~ 75 75 ~100 100 ota
length(cm)\"
10 ~ 20 " 16(10.13) 6(19.40) 1{10.00) 2(22.22) — | 25(10.87)
20 ~ 30 77(48.73) 9(29.00) 6(60.00) 2(22.22) | 11(50.00) | 105(45.65)
30 ~ 40 I 57(36.08) | 11(35.48) 2(20.00) 5(55.56) 7(31.82) | 82(35.65)
40 ~ 50 ‘ 6( 3.80) 4(12.90) 1(10.00) — 3(13.64) 14( 6.09)
50 ~ 60 I 1( 0.63) — — — — 1( 0.44)
60 ~ 70 | — 1( 3.22) — — 1( 4.54) 2( 0.87)
70 ~ 80 — — — — e
80 ~ 90 I 1( 0.63) — — — — 1( 0.44)
Total ‘f 158(68.69) J 31( 3.47) ‘ 10( 4.34) 9(3.95) | 22( 9.55) 230(100)

2T, HE (BW) o7 2 FNAYEEE (FW) 0%a (BW/FW) BE 186 ED L 515 KL
T ERICHBIRZRD 5 &, BRECHUT 1~ W BROERP BTN 50O & 384, Biz
KED Yor~50 EROERIE S TN B L OB CNUTD Sy CRD TN 4 20~40 cm O L DBED
R¥EZED D, Uirl, @B S50cm LED § QBB D THISK & U703, ZNPTOERER
BORDOTHD &, REICHT 2EOEROHAYEEDK 5108 OE & EINH BVEREAT A LD nEm
Faf@ D88 550 CHUSS BRI BRER R (PHENBYIRER/ TEEE) RTEDLTH &
—EERTH 5, S0 188 KO L 5 KSR O 3 DT, RIZ0.019~0. 107D T, ZDONEhE 1
0.530% /RN, £E/0~80 cmDEMEI S & k% ¢, 60~70cmis k180~ 90 crmdd LOWENFND - &
B/ANE . FICHEKEOD & O T4 E 30~40 cm DR EEET0.091, Fi7 40~45cm & 50~60 cmd
EMTEEEEL VTN A3y, D0, FRIBROM THME$ % &, ZEH TR RIZEEL T,
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Table 187. Cosfficients (R) of stomach contents to body weight in relation to total length of
predator, C. myriaster. R is same as in Table 172. Number of specimens is put in

parenthesis.

Fishing gr(«z}uncih Ushima neighbouring waters Hirao bay
epth) (20~50 m) (0~15m)
_ Total length (cm) T
10 ~ 20 0.094 (6) 0.089 (6)
20 ~ 30 0.028 (22) 0.091 (91)
30 ~ 40 0.053 (38) 0.090 (47)
40 ~ 50 0.063 (7) 0.050 (9)
50 ~ 60 0.058 (1)
60 ~ 70 0.019 (2)
70 ~ 80 0.107 (1)
80 ~ 90 0.019 (1)

S AT, MAKSTEESNIC O, FNEBKE TREShIEEROBNALREHBLTH L L,
FIETI20.05, BB TIR0.08% ZNENTT . LW - THEREICERT S b DRMERBICTI D
Y EREICHT 2 EARN R R, CORERTKRICIY 2 IEHEDER & —H9T %,

8) EEROBECKSHEELSHIRE

19544F 6 1 19564E10F O, Hi#E (7 I8ic X 5) IRV ICEROBERImRER Fy 2;rR

F{:EMIL X 100 72170, CLi: 25 1 BE O AR
M : BB EER =230
¥ _'zp  SEERIEIHL

ko Tk, w7 F n‘@ﬁ'ﬁt%#ﬁ%‘bk%ﬁ%ciﬁq% EOBY Thb,

Table 188. Cosfficient of variation of catch (F!) by species of Ffishing food in C. myriaster.
N, number of experiment; M, number of eel basket (=30) : Cl, number of fish caught.

Species of preys used FF =1/NZ1/M(Cl % 100)
Engraulis japonica 26.64
Trachurus japonicus 22.50
Etrumeus micropus 16.63
Sardinops melanosticta 14.89
Konosirus punctatus 13.30
Scomber japonicus 10.31
Apogon lineatus 6.24
Gryphaea gigas 1.91
Frbb, B2 T ATV REEEEE T AESE o8 ) BEDRYRD , MNT=TF, TR

ATy, w4 Ty, asvm, ¥N, FrosF4AORTETL, ﬁﬂe@ei&amméo& b IBEEEDMEL,
7) HEAEHOEHEE
27 F TR A D FRICAN TN ERTE T AN TENITHEMOHDED I, BEY T >
OB R T D B i‘a*owc £ BDIT, IR EEREEOBHELRIN (C) LUT, &Kk

! 2“ W./BW; 12170, FWiRE i EHOROENTCRREROREER.
C=—-—l-:———~->< 100 BWiidE i BEOROREE.
S Fw.BwW, ;
n = i CW:3% i REORO BN HRERERORER.
n (B
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Table 189. Showing the value of eatan rate (C) of C. myriaster. The rate is calculated for each
species. FW, weight of natural food in stomach; CW, weight of fishing food in stomach; BV,
weight of body; n, number of fish caught. Number of specimens examined is parenthesized.

Species of food [ nZFW/BW
Engraulis japonica 12.20(20)
Sardinops melanosticta 22.20(18)
Konosirus punctatus C.12(66)
Scomber japonicus 22.70(17)
Trachurus japonicus 1.50(15)
Etrumeus micropus 10.50(10)
Apogon lineatus 0{12)
Gryphaea gigas —(0)

THOLHEREHOBERIIE 1 Ty, w4, H2IFATUBIETINAL TR ERRE L,
AF, TroFILAREBRERETRINEL 517, © 5 Ul & Tl 2 1 5 s & L b
Tish, ERNCT ABIFE, H 2 EBIRERED A0 BT a5,

IHLRENERELT, BHMOSEEKI > TIinhize7+ 798 (BES7628) %KE 14,45~
17.00° C DIFEICHEL, £ 190 RIRU IR THEZE (2171 o4 4 OB 21008 So8ah
H, BY I8 RICBEREL, 2EES TULOLEEe MCBEORERPWEL, ZOERBEARLL
T, BEBIDOEMER 2 RDIER (B190%), E8 1 OB TR 7 # < € OHARS IR 2 5, F285.0%

Table 190. Variation of the eatsn waight(g) by species of food in C. myriaster.

— ltems Baiting food weigh i |
g food weight [100g— (remnants of food weight)]

R Average
Species of Food\?oup 1 2 3 4 5
Engraulis japonica 79.0 55.0 72.0 36.0 36.0 53.60
Ammodytes personatus 1 64.0 45.0 86.0 27.0 24.0 45.60
Metapenaeopsis barbatus 100.0 100.0 90.0 64.0 71.0 85.00
Engraulis japonica 71.0 44 .0 51.0 79.0 48.0 58.60
Areliscus interruptus 2 13.0 12.0 11.0 32.0 40.0 21.60
Apogon lineatus 32.0 27.0 37.0 14.0 43.0 30.60
Metapenaeopsis barbatus 89.0 76.0 100.0 — 88.33
Thalamita picta 3 0 0 0 — — ¢}
Nereis japonica 46.0 90.0 38.0 — — 58.00
Gryphaea gigas | o] 0 0 — - | 0

PWTHE I FATV63.6%, ANF IW45.6% 2RI, KR2TENEIF AT 2 d o8 b % LT
2TasY, FF58.6%, DNTTF U F I L AWB0.6%, 5 ahib »& dKL21.6%%2RT, BE3 Ti,
7 2w E9588.3%, THAN58.0%, 1 FIFHEINTEEE - T, Y EOERIE FRo 7 + e ;-
LEALIZE—HRU T, SEAERCET 2R N LN,

b =
1. ANEERKEICET 2 e LN 7 5 TOBMICONTL bz, & LT TIEI O R,
RTTATRARORE, HERIOCRBOBIOKEICAERT % & 0k 10 m DBORNEEEKRIC AL
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% b OO BERARGES X OBEEY OBIF L ST OV THRER LT,

2. NEOWEREIMOA X IIEE 163EDBEY ThH b,

3. FESIHE, NEORERIZETL, FENCGEL AR TRT N TGREREER T,

4. HE0~60cm OB NEEEFNLDARENEDLE OB REE O R U EED SV,

5, ANTEOBEREEEERE T CEN S 5L 3F L, DVTH =, BB A AR v afF, 42T
Zn5 035 bx UiEi: Metapenaeopsis BD D, # =TT 244 Ho®do&dHleoTD,

6. <7 F TOMIREORE JIE 174KDBEY TH 5o

7. EEMOEHIIG T OBEEEOIERBRLENE Y Td b, UL, ZEREHT AERIP L BEOER
L2, SR REg Lz b, /s b REOBIHER Y0 % BT ERIFATEERET 5,

8. %&@%i@&ﬁ@%ﬁﬁﬁ&m,W@Kﬁéﬁéémfm@ﬁﬁz<,omfﬁ:ﬁ,IE@,%
FET, ek CBOEIKED L OTIR= CEP S 2L F L, DNTRE, 7 ES YNGR A iH- %
Do

9. <7+ ITREELEICHT 2BIFEPED LN b,

wmmE A JE A BB
Chapter IV. Breeding habits

¥ X OB &

E%%@%E,@wﬁ,ﬁ&aa&%%ﬁacamﬁ%%,ﬁﬁﬁﬁ,ﬁﬁ@%&%;ﬁﬁ%ﬁ@%&ﬁ
%@E%%%?étmﬁgaﬁﬂf%éoB$E®A%ﬂ%$w7fﬁﬂmwmf,C@;@ﬁ%mwaa
mﬁfmzﬁa(mm,@ﬁngM%m(wmﬁw,%#(Mm,%@ammu%n,ﬁmu%na
L. ERBB TSRS (1931) OXERN D HITEEI,

;OT%%m%mﬁﬁﬁmﬁmﬁﬁén%ﬁiwv7%ﬁ@$%¢%momfﬁ?btot<m¢f¥5
IR TIRFEIRERIC 361 B BAOHERIZ X Dip o TS, SEANE VR B T B EE R BEE DR
PBHBOT, ORI TRELAFCERAERT 12,

EROMEE LU FE

@abt“%HWMESHﬁ%WME9ﬁTﬁK@Ké@,%%ﬁﬁ%mﬁf,mﬂﬁamwiwﬁmm
T THMEL T 4B 35.3~97.4cm @ § D3R RHEHAL IS

v7fﬁ@ﬁ%¢6%ﬁ%@&ﬁ2ﬁi?,L%®KET$@E%%,@%,7fﬁ%@£ﬁiofﬁ%
Ulr4E12.2~95.9 e § DZE R L 12,

PEI9e 3 O SE ORI W TIRIAFED  (1947) s LU (1952) PG RIRAISEIC b & DV TR
B 72, F1-30080s L CRONEIZ 4 B (1952) B35 »Tc Ak R AV, EHEOIE? FNENI0%
SU, SEAEOBMERY Y OIS X PR RS T CRIEL, MRERSTmO—RERL LN L,
BRI N THEEL T,

A. N £ N
1. £REBOWE
96, B & I EREOTECAIEL, FERBOERPLIRE > T, BB ORI > THRTE
Y, EEEEITELL b R OEEOMCET 5, REEITIZO RELT, BRI A - TIIER
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T BHICE B IS L IDCITHERE L T, BRI BOEENEA LS,

PRI L IOR B & IR B IARIZ 28 96 IS X OV 97 BNGR U 2 .k 5 KB R IZIEEL, WEDO T
BEBOTRETET 5, STADRBITZ S L - BB b CAEHIBEEOTHRTAL, STaCHEERE
ZEt (H100K),

FETERR O RENT 30) DO L N IRORE R AP THREEOE#H 254 AL DXDL ) Td
%o
RERER - AEFEREDS oogonia 35 k0¥ spermatogonia DWGHHIZH T, WIRANCIIER 22, ol
RIS L S U IS IREE T D B,

KRB REOREE L Db HE L, BRCLONBID R, MiCh-»TIE, BETHE2HM
FEDIRIDED LI AR HICEL I 3 DT, ZOBICH > TREBELINER, SE-50@boNs,
HEUH  RRWIX D BRIIACAL, BEBERFEL, SENERBNTELED %65, IRIZH

HREICERBEO IR D 6 1 %, JFISHERTH Y, EHEWMED TIHTL 1INl TlitEo— 0%
WIS LIz B,
ARE - BB, WIEO TEHIEEO TREICET 5, W ET 5 & 8BS L 0 ERVTNE R

5 i | - < { ) V] < "ﬁw‘
SR SN
¢ te 7 2 .

580
3 mm

Fig. 96. Testis of Muraenesox cinereus in mature stage. a, from above; b, from
sidz; ¢, from sids but the lobe is openad out; d, parts of cloaca from vant. ab,
air bladdar; bs, blind sac; cl, cloaca; ¢p, cardiac portion of stomach; pc, pyloric
portion of the same; rs, rectum; sd, sparmatic duct; te, testis.

Fig. 97. Photograph of testis in mature stage of M. cinereus, from lower side of body.
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Fig. 98. Ovary of M. cinereus in maturs stage. a, from above; b, from sids; ¢, from side
but ths lobe is opened out; ab, air bladdar; bs, blind sac; cl, cloaca; cp, cardiac porticn
of stomach; in, small intestine; pc, pyloric portion of stomach ov, ovary.

BEL 7T A, DUBA4ADS I L CAATRIED FEIZEED TEICET %, WET 5 & IRREEN, I
MR, RLFERO/NFLE DD,

=il BRI SIS, AAMERTHTELETbY, Bbd > THRERERZES, DI
OHIFEIC L > T H BT 5,

FIEOMEREAL, FEMERTHTRACIUDY, 12XV ELD & » THHHRE 2E8T, <
FES 2721 CONBIER g, NPT E D, ITMESO/NL» S FENH 5, BIIFFD & O e
G b,

HOE - OB BRIIMEIC L - TERL, MEOSEEIISEINCEN, BEO—HEPE->T 5, W
BOSEIR D ¥, ARG - (RRIOBRFEINR S EIERICE S,

Fig. 99. Photograph of ovary in mature stage of M. cinereus.

FRERICZ L 1T AR O FED BB DN T, BT 286255 &, &K 82.2cm D DO T31.4cm,
4B 88.6cmDPOT 33.7cm, 2ES.2cmDEOT 3B.2emTHH, HBEEIEEDISLZ 40 %% 4
Wh, XLIAEE FEDXER FRREATRENENFEDFD 3.1em, 2.8cm, 1.9cm K&ty 7oflif
Bz 4E 53.4om OEAT 18.3cm, £E53.4cm OFAT22.1ecm TaH Y, IR EEFICERDIS L Z40
%t 5 5, FIAELMEORERR LEEATRENEN2.9cm, 1.7em T, Wi EEDPREV, £U
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TTLABIUCEEREEL DEL LHL60~10%DEI R DORT 5D 5,
FEPREILIDRINC L2 Y5 F BRI 1956) Th, FIiBRT o~7F T TCIEBETH B,

Fig. 100. Ovary of M. cinereus full matured. Abdominal region is opened out.

o ]

Fig. 101. Condition of the ovary after spent of M. cinereus. Abdominal region is opened
out. in, small intestine; ov, ovary; eg, egg.

Fig. 102. Difference in size of the left and right ovaries in mature stage of M. cinereus.

2. PEAOME

JRBSNED &AL (10553) 1l HIRDFEEMIC L - T, FIENIRDE—MRIC DL THRET L TR R
O 1B 103 M H 104 BIKiBT T, $abb, WROBEMICL 2ZEUVNER, &5 0 REmNsHE
BED L NR, LI » THEEAD ) LG s L CFRACECIIE2E T 2842 L b ~TfR,
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Table 191. Relation between the length and weight of the gonad in various size of the fish of

M. cinereus.

[N Gonad Right side Left side

Tota\\\

length (cm) \\Sex length (cm) Weight(g) length (cm) Weight(g)
51.70 16.40 6.00 18.40 6.70
53.40 Male 15.40 4.00 18.30 5.50
56.70 17.40 4.90 19.30 5.30
57.50 20.70 4.80 21.00 7.10
63.80 20.40 11.90 22.10 14.80
67.00 24.60 16.00 26.50 19.70
82.20 Female 28.60 53.00 31.40 37.50
88.60 30.60 50.60 33.70 60.40
89.20 33.00 52.12 35.24 78.62

B TI20.63~1.50 mm, SE#1.26 mm, FEH T 1.46~2.21 mmT, 1.8l mm 2RUTZ, &LAT
REBIO BB 103 I FRT & 510 1.2~1.5 mm OFHFHO 1 REBIHIN &,
LEFT

EGG DIAMETER
ke

(=3
o
1,

1.04

RIGHT

Fig. 103. Averagz egg diameter (mm)in each section
in the maturad ovary of M. cinereus. Roman

numerals

show the position of ovary. A,

antarior tip of ovary.

%
25F

20}
15[

10}

FREQUENCY

05 06 07 08 09

Fig. 104. Distribution of egg diameter in one section

-

0.6~0.8 mm @ 2 IR
FEYRD 2 SOIRNA 5N ED5, FERUADINE
I TIE Bk 2 REDAZEYPINE 1.4~ 1.6
mm BEOERINCHEL, HEIENZL DL
Tis A, TRLLIRIISIE & A S REC, »D
—RCERAT 5L I Th D, Lizh » TERIE—
[T 5 EBbhb,

L e (1952) WICHKHERE N E T, TRINOD
BARUNEE L .omm BWEL, 7H i X K EFH
(1953) 13BHFTHOMERET 1.65 mm % FERL T
B, CLIIEBEEDZ I E T 5 &ha
[

3. RIS KUEDNMNE

v ¥ BREEOEINMOEIEIC IR DIFRE
PDEREOIEIPIERHF (1952) B
FECEBLITHBNERED L
BTER D B, KEBRTE—HKED
BETHONLN T AERE 2 HH
2o ®9, MBTIRAEROIBEL
HOB—HE2BEU oK 105
RiwRd @Y TH 5, TROLER
BT & A A ZEETRY SN
Wo LTI - T 10 KO &M O
1 eFC BT I OBE, 973
HH1082 H DIRUC & - THIER

I3 1
10 11 12 13 14
EGG DIAMETER (mm)

of the matured ovary in M. cinereus.

15 16

B 5 RO EET 5 L&,
45 78.6cm D d (DT 183,000 ki,
£E82.2cm D $ DT 310,000 H,
£ E87.9cm D g DT 624,000 i,
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3000 RIGHT £E92.4cm D § DT 8860005 DFIIIBDEH X iz,

2000 PHIEDOKEERTICRT (1955) I 3BEICHHER: € T 180,000
% 1000 ~ 1200, 0008 DHIEIE 2 B L, MBS XN DE EA
& IBESE < 72 B ¢ LB G I L TN B EZ O IR
£ 0 TH3900 00057 I Z2D & Hsh - T205, KD A X0
z (3 EIIEN S R R ED 5o EIMT LTI,
S H & Hiboh 5 MOTIBROREE & FRHIIORRED & (88105
= K, EETREETH—BHCIE & A SRS SN D &

2000 EALND,

4. HRRE

3000

Fig. 105. Number of eggs in each of
the 10 sections of a matured ovary
in M. cinereus. Roman numerals
show the position of section. A,
anterior tip of ovary.

BEROETRIR O R ERE DR § &0, B
S X ZORIBDRIICE DN 5 EINEEO REE O RO a
MELESH L LEI12ROBY TH b, Tabb, FHic
U HEOHBEE ) TS, AFERKOBEIRZEL

Table 192. Change of the degree of maturity with advancement of the fishing season in M.
cinereus. 1, lmmature stage; 2, half mature stage; 3, mature stage; 4, Full mature stage; 5,

spowned-out. Number of specimens was put in parenthesis.

\ Sex Male Female
Maturity
1 2 3 4 5 1 2 3 4 5
Month Date Individuals
f—g No. (O] s a4y |\ - | (e) | 1
(I\?/o) (4.3 78.2 27.3 1(20.8)
. o. 1) @3 (e) b | (9 0 _
July | 10—19 (%) 1.6] 71.7| 27.7 100.0
20—31 No. (25| (28) (12) o . I (3) (5) _ _
(%) 4.8 66.7| 28.6 37.5] 62.0
P —o No. ()] GO 67 . - | @3 _ _ —
(I\ﬂl/a 1.0 :21.3 ?7.7 (15) 100.0 () (2 (0
- o. | anl G| s o B 1 2 1
Aug. | 1019 (%) 18.8) 55.20 25.9 25.0| 50.0l 25.0
2031 No. 1 (4)] (69)| (48) _ o) (3)] (1) (1)
(%) 3.0| 57.0 39.7 16.7] 50.0| 16.7] 16.7
(—o No. . @) a9l (4) _ () (4] (1)
(%) 58.? 124.5 (7.3& ?8.()) %333 8.3
B No- @) 0] @) (3 ] ¢ 2
Sept. | 1019 (%) 1.4 39.6| 56.7 2.1 50.0| 50.0
2030 No. ] @) Gs) (e) | | (4)] (1) (1)
(%) 53.3| 33.3] 13.3 80.0[ 10.0| 10.0

ZEUWEH@EZZEDHER D, SEEIRIEE 7 BOE» S HIRLIZ U, 8 BRENC/Z 5 L5258, Hbde &
CBINGEOEENHIET 2, $72, 9 HOTEISN TR - HERAY T IERICHIT 2, LbL, 98
THUBEDRKIL TS THIVED  OTH 2.

HETIR 7 A6 8 HEUIRREA 0 0 IS 205, HLEIRA D 120, HEBoHESRE 7 B
BRI UISOIET U, R e s 2 A2 Lo,

LLEDRRP S AT, BEIRIIMEAIED & 5 DM ERIC I 575, ZOREM™ (X 8 Bt 5 9 A
* 19S7EEI ISV T 8 A5 9 BRIEITH - 12
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Fig.

Fig. 107. Constitution of total length of the sex-ratio

—
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106. Change of the degree of maturity
with advancement of the fishing season
in M. cinereus. x, Immature stage;
@, half mature stage; [}, full mature
stage; /\, spowned-out.
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of M. cinereus in spawning season.

WCIORBREICA S ENEDBIBIZIZEA LRI A,
5. PESEACHIT ZENBOMEHEHERN

HOHREP KX IFCAHLE, £E0~65cm D
S TIE 1.0~2.0%, &8 65~85cm T 11.0~12.0
%, S5C85cm B ETiI41~42% %2R 1,

BEIVBINCIs A QIR HIB 12, 19545E8
HioH»S 9 HIOAE CltEI NI NEOEERZL
Ltz (8107 ). MEOHBERIIDTMITS.5%T,
X NTHTH 72,

TEER KEERFZERT (1953) 1 & B & HSCHEEED
€21 B b 6 BEE THNE L, BN
DL LY, BUIMHIZIZRRE 2 AERZRD,
k5 BB RS, BRI ARL, B
SR 2B X 5 & UTOUVDICHE & B & 135 2 i B L, [
W ARkl s D EEAT

—7, %xrB (1952) WBAFKERED T TIREN
IS LT » TIEOHIATIME 5 b, &4
WEENIEHI X A o5 7 BITBIERRTY, Thil
FESREE E BEN H A D TRV ERNTCN D, &
FZOFERBRIL 4R (1952) oznE
F =L, FERIRCEEL (MOHER
BYPEL DB, C O UITHEOHTIZR DK
TOBEREBEFINDNOTHRE LT
WS, EIFFEEKIBIC IS BERIEHT, 72
H LEEREA O BRI 520
CHL TPoPHOLEENE L, 23.7%
BT, DROIBOIBELLEL,
B S BEE S NAE SO
LS 505, MTIRCAZIEHNDS
X b TN b6, Bl
THIE L, pOENIKIRE 2 B(1952)
IR X i, B E R TTEENR
b, T35 UIERNHLNDD TR
W EEA LN W IUCH L,
BT oOBRENEOZNCHELUTE
{75 BEFEIIZ IS,
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B. v 7 #+ O

1. SERORE
HEFERROFEIT & 373 ) TREBOELII N =D S ER TV B, TRbLIHERIADBRBE TR IR 272
L., PI%KiE spermatogonia 237X oogonia MDIREBICH B, HKPHNTET 5 &HE 108 FITRT L 510

Fig. 108. Ventral view of left (upper one) and right (lower one) lobes of half matured ovary
in C. myriaster.

CREL, REEMEATL TRBEPAEL Do 3 OeREUIicEY 2 L ABERBEL TTCHh b REHSE
ZAie Lk 51T B,

EEME I NTOLNS LU L S ICRERT, FEPHEL YR X0, RBAYHOBREOELRDE D
H (FEBEALE) 131.104:0.06 TH b, FHIS I TRBEFIHICELUIAKT, 28 (L) LIEOAEDE
3 (YY) OBFERLLIZEE, Y =0.22L +3.59 cm B1ERE0 .05 T T %o

2. PEAOIE

SEED BT S N XD FIRNCE LT RO IR 2 SIS T CEE T 5 &, T TRPEDFEELITAND
SUBEDSHE L, REWINZISIIRER2E L, COREPIKE L OBERGED LN,

PRBAR ZIRDIRBE R S 5 1o DI D FIMIT B U T RO BIB (£ B 76 .2 cm, {ATFE1058 g, /3E5.40g, A
IE4.20g) B0 L, SMTICIOT B 1 RIFD LGN 2ok CHMB LIRS (88193 3K), #EUCINT
BIE—BTHACEPHD SN, £ LT 2K 1 KIPOBEBICA SN, ZORE EHDTPEL,
Uiohs - CHNI I 2RI AR LTI 238D 5 L ZEA LN b,

Table 193. Diameter of ovarian eggs in each of the 10 sections of ovary in C. myriaster.

Section
1 2 3 4 5 6 7
Lobe

Right 0.1116 1 0.1122 | 0.1131 | 0.1177 | C.1126 | 0.1148 | 0.1089 | 0.1188 | 0.1143 | 0.1129
Left 0.1141 | 0.1236 | 0.1147 | 0.1198 | C.1192 | 0.1107 0.1186‘0.1188 0.1119 | 0.1112

8 9 10

I LIT 1955410 H > 6 19564F | HE TO/ I THEEINICRE! (0em P L) OMED S LTH -
&R AETEIBORELIC | RO IR RHIE Uiz (8194K), §0DHI0A T2 0.16840.009 mm, 11 F T
0.17240.013 mm, 124 T420.182-+0.014 mm, |  TiX0.2644:0.020 mm T, FIRILTIVIKIEL T3,
IS m3h, BAIIZ0.306 mm T, ZiUIREIS.Ocm DHEHCED LN, L CATHAEREY F F0O
R USRI A X 3TN T, E (1921) §30.15~0.20 mm, JEE (1933) 120.3 mm, #F(1952)
130.378~0.394 mm 2 ZNEFNFHHL TN D, TabH, U+ ¥E <77 TORRIFORE SZIRET
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Table 194. Monthly change of the diameter (mm) of ovarian eggs in C. myriaster taken during

the period from October to January. Numerals put in parenthesis show number of specimens.

N Range Average Standard deviation CoeFFluensa;)iition
Oct. O~143<’~1()3‘181 0.16840.009 0.016 9.467
Nov 0-12‘?79'223’ 0.172+40.013 0.026 15.116
Dec 0'13(()“1()7'207 0.182-0.014 0.029 15.934
Jan. 0’22ET§)‘3% 0.26440.020 0.042 16.047

Whe FLT= 7 TOREMREBRTEHINCE UTEE 2BR L TN OTiEE - 5 ) US0Y, REES
AU T ARAOTENIPRDMHVERO N DY F ¥ (BAFF, 1952) DEh e LLABLIZSADd Y, 1
BIOEIRTEI 2R T 2O TR PEEA bo

3.0 I

PIRATTRO—BEME 2 5 5 12 D IRBEA D IIBL (£ 76 .2 cm, {KTH 1058.0 g, IBAD /T 5.40 g, %4 .20g)
B2IOXST L, BWFOBMERESmg 4 h O 1 I EAIEL 2 (B 109K). Ziucd b S EEOE 2 iF
HEL UNOWMERRL, BEBRTICL S EERIN DL, MIIEEEPEDLNT, LIs5 - TIRBPION
BATISEEE BIITEETH B ELLN D,

7600

5000

3000}

1000¢

1000

EGG NUMBER

3000

5000}

LEFT

7000+

Fig. 109. Number of eggs in each of the 10 sactions of a matured
ovary in C. myriaster. Roman numerals show the position of
the section from anterior to posterior. A, antsrior tip of ovary.

DL R RD & e X OB A 2R, T OB PERELUIIOVE 195 EFTH D, 3750
LEAEEI 3o R LIS 11,945,890 K1, B BREE 1,111,200, SEEIIEUL 4,284, 196k BTRL T2,
X LI & 2B S OREOBREA L &, ENEFIVENNBRIED SN, BN & 2B (L),
N=0.015L43%2 | 8885 (N) $E (W) &, N=277.7WL5% OEEZA KT T Ho

4. M Lk
BRI S NIz 4B 12.05~95.90 cm O 627 BOEHIC DU TRRET U TS, Wikt Rl e
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Teble 195, Number of ovarian eggs in half matured and matured fish of C. myriaster.

Total Body ’ Number of ovarian egg
length (cm) weight (g) ! Left ovary Right ovary Total
55.9 265 1243,200
61.3 380 1547,000
62.1 421 2371,770
62.3 304 1111,280
63.1 516 3866,400
65.4 527 2945,760
71.0 591 2112,800
71.3 664 3241%,200
76.2 1058 6146280 4780440 10926, 920
80.4 894 3324230 2301390 5625,620
92.1 1262 6715545 5230346 11945,891
94.7 1578 2811542 1660973 4472,515

%@Eﬁm%i%%%,?Ebem%T,%®%&é§umfm2&@%@%@6%&2&Mm,Mfm
30.6emTHoTr, T THIIRMZORLT ROEIEE 2FEROKEFD 3 DT, Z05A4E13 34.9cm
THbo

%%ﬁﬂ%f%otxﬂﬁﬁd,mmwz%,maﬁ%f,ﬁmﬁbf%@ﬁﬁ&ﬁ%mocﬂg%ﬁﬁ
Mm&é&,zﬁ@fmmwz%,mme%,3%@?@%&@@%<m5%,mw5%,§6K4E@f
WHEDS 35.3%, WE66.7%, BRI ETIZMER D Th -1,

Table 196. Sex-ratio in each age class of C. myriaster.

Sex Sex unknown Male Female
Age
class Number % Number %(8 1 ¢) Number %5 1 Q)
2 483 98.77 1 0.21(16.80) 5 1.02(83.20)
3 46 (50.54) 45 (49.46)
4 9 (33.33) 18 (66.67)
5 15 (100.00)
6 2 (100.00)
7 3 (100.00)
Total 483 77.03 56 8.94(38.20) 88 14.03(61.80)
BNk oDIcESsE

N EDIBRALINIFHCTEAL, o 1 HTENT2EBDONE, v 7 F TONEs kO RETPHEA
DI S EMONT L 2REDE L NERIS L, NEWBIT 2 ERAL L 91T, B—EETIE—RICREAL, 25
TETHREEND EEZZL NG,

UIPUBEINEIE N T & w7 7 TTREU LRI Y, BIZEOHHA I T 5T OREINIZ0.63~

L2 DT0.31mm TH B, i Y+ FHAMORKAIR RS 51c, HAEYF ¥ TRFEE (1921),
ﬁﬁiﬂ%@,m#(w&)KE@%%K&%&Q%~Q%mmT%@,EHDyNE¢%¥TMWMEm
(1910) #%0.08~0.30 mm, BRUUN (1949) % %5 Oostrongen sl o % Hexoeastro) A B XAl
BT AL THRARIEE 3972 3 O T0.5mm WD, 7+ TETIEHEA (1915) DRI I AL o5 o7
o o Anago anago Tid 1.14~1.30 mm, I ZEZOWETIZESEEO T > 7+ 7713 0.61~1.22 mm
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T@éo?E@E%%Kﬁw%%%9“%©j?y7fﬁ@W%ﬁﬁ§<,VT?ﬁ@,%%K@W%%é
SUFFFEGELUL TN EBEREIN S,

?%K%%ﬁ@%%%ﬁﬂ%ﬁmm~%ﬁm,@%Zmﬁﬁ%ﬁ(w%)Kié&Wﬂmﬁﬁféa
ZjutﬂLVYﬁtfﬂiﬁ%%(wmﬂliét%&~hm@ﬂi,%%@ﬁ%@imevaQEﬁf,/VHC
%Héib%b(%mo¢f¥@@%ﬁ@m#(ww)m;aav7fﬁibz<,ww4jwﬁﬁfééo
iﬁﬁﬁﬁﬁ?%ﬁCW@rwkmﬁT%ﬁﬁ%ﬂ%@f%éCtﬁcmmmmﬂM(w%)Kiofﬁ
EXNTNb, 35IBIEET 7 7 F T TRIBLZI~T8HRTH %,
HL@%%m%%ét@%mﬁﬁ%%éoﬁﬁﬁm@Wﬁﬁ9K<,%ﬁKﬁKEW%%éOE@@Wﬁ
ﬁ%w@@ﬁ@éiamﬁbﬂéo@%m,A%TMQWWKMﬁ9@<,cam@%%(ﬁ%mﬁ)mm
BT B EIESINCIRBERICII 13 XN S L 2B, O LIRS X R (1952) SHABVIGHEE
%f@&ﬁ@@%%%%fuéc@ﬁgmﬁﬁ%%(w%)Mﬁ%mmﬁ%%w,6H§fmwz<,5ﬁ
ﬁﬁmmﬁ%<ub,ﬂmmﬁ$&&6ﬁ,Cmmﬁﬁ,mmm%%%méﬁb,@@%ﬂmm%&mﬁﬁ
B LW 5O TR & LT B, BT miklla 5 DB T B ORI A R,
%ﬁam%ﬁﬁ%%?éctﬁb@bd%éob@b%ﬁdcﬁbtﬁ%@%ﬂf@éov7¢jfdé%
%KMW%%K&ED,m%%&f@sﬁ%fﬁ@?bmﬁﬁgwﬁ,@@Eﬁfu?NTMﬁ%<ﬁbﬂ
koéng%¥m%$ﬁdA%,v?%ﬁaéwm@ﬁﬁmgmob@b&i%%ﬁ%*@%mﬁémm
TN E L, EAEFENL I TH 5,
n%@ﬁ%%mﬁﬁéﬁ&@%ﬁ%ﬁém,?#U%WMﬁMfm5~7ﬂ,mﬁﬁﬁﬁﬁ%%(ww)
®%ﬁﬁﬂmiétﬁ%é~7ﬁ,i&5~65,$ﬁ%7~8ﬂ,ﬁ%7ﬁ,émé~7ﬁf&éoit
§k§(9w>@ﬁﬁméﬁm@%%ﬁf7ﬁ@a%ﬁb,ﬁﬁ@ﬁﬁﬁ%%(mw)mﬁﬁﬁﬁﬁﬂ%m
4HT@ﬁ67ET@Kbtéﬁ,@%Tﬁ$<,%%Tﬁ@m@ﬁ@%6C&%%%bmbko%DT%
ﬁﬁ@ﬂ%@&&7ﬁ¢@m%9%?@%%mﬁ@@,%@%%dsﬁ@@@%9ﬂ%@f%b,éwmm
ST TRBEKSFICERT 5  OBRLBENTHL 5 ThH b,

=T TENTIZHE (1915) BT 7 B~9 B, KEFHEETIE (1949) OHEFEENC LS Z¥
%7~85,E§7~8H,@wéﬁhﬁ~7ﬁ,m%5~éﬁ,%%4~5E,mEn~uE,M$m~
m%,§m7~8ﬁ,?ﬁ%6~mﬁtﬁa1méo&C%f%%&%ﬁf@¥%ﬁ%i@&%%mébt
@%ﬁ&ﬁ?é@dnﬂﬁgﬁﬁ4ﬁ,?H@BM#%%KT@%%T%éoUﬁbCQﬁ,%%W%éo
%@ﬁﬁm?fﬁtﬁU;imé<MEbEmct,m@%%§®§m@%ﬁﬁxmm&?é%%@ﬁwﬁ
TI/KER TR L OWIBIFRr £ AL NN L, I 0 A FANC AR 80 mm Bl RIEEL To{fiE
%®H%ﬁ@%mmﬁ?éct,3%Kﬁ%%@mﬂ%ibéﬁ<,E@%;@ﬁ@@mﬁ%%,xﬁﬁi
ﬁ%ﬁ@%m%ﬁ%ﬂ@%%ﬁ,@Wﬁ@gwgﬁf¥(ﬁ#,w&f&)t%%mﬁwawé%ﬁ@g
ﬁbf,77%f®EW%MﬁE#CMﬂrw@ma@v&%ﬁ&ﬁb&im%ﬁm?@?éamﬁu
8%%%@%%@77%ﬁ@%ﬁ%ﬁ7xUﬁ%ﬁ%¥@ﬂ$£?f¥%%bfﬂmct,%ﬁ%@%ﬁ&
%ﬁﬁ%¥m<%Nfﬁﬁ®é®T%éCtHEﬁE,BK%&%¥®EW%$©E<,bKﬁ91%@ﬁ
VVENTEEE U T BEIAT & B U SIHUKER CRESED T DN D SHERL 12 (EuE. EINGIEET 55D,
LT~ 7+ T+ ¥ &MU & 5 ICER S OEBIEP FET 5 T LitiE b,

2L TEECHKEL HEAD S - & bR ERIICA SRR X £ | A, BETHRPELALA
BAs L Is BRI 6 B, ETHRBLURHAY S oL LR N, SRR ERRCT 5 R
123 Bk 4 BTh % (B, BRI L CIHECEET 2870 . U 1208 - TEEIIRIE s L < 5 &

* RODOLICO (1933) {3 Anguilla anguilla OEFEBEOMRITONT 1) dEOE—BHE, 2) B2
PEOREEEALDOBNS, 3) HECTIERMORE, 4) HHELD BV PE R L DB RE D 4 DI
Uize
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Aibizs tran, 3HBI 4 BHBRT2HABIEENRIICELLUL O LEbh3, LT
B O(0AE) BERTAHAREY F ¥ou 5 2LIOWAOIE Y b #EE T TOMRIE SCHMIDT (1925) H3HH
LIMTLTZ7 2 Y HET FFEABICIEZ LVETH L EMBHIF (1952) 1L > THLMITIN TN S,
UTt-TC, w7+ TEEAREY 7 L) EH» 0 ERE TOMBBEN & HRL, Ioicms (1915)
PRKETFHERFE (1949) 10 X 5 EHOTHEGS L O BHEIC IS 5 E8BOI7 7+ o, FUATFTF I
I EDEBNBTER CBETHD LR ERMEEADL L, <7 F TOENPIELLET, DRI
Zh o ORI E HE I NS,

# =

L. FFEASAKRICERT A N eis L0 7 TOAEFEER, © SIEBIICOWTEBRU 1%,

2. NTEOIBERIIRIEAREEED 4 DT 0.63~1.50 mm, 5ZHEHAD & DT 1.40~2.21 mm, < 7+ I
IZACEEED § (DT 0.13~0.31 mm 7R 770

3. WAL JICIHEA O & A K EBICREL, EINI IETD L3 Thsd,

4. NEOHEIIFUI L T3 183,000~ 886,000 i, < 7 I TTIL 111,280~11,945,891 RibiEH &
nize

5. WINEBRO € OEBEGI EOD THOTROBEFIMPBEET 5o LIchi- TERDRETIRIN—
LA HUE S 4, BEEIR & faiPfuizizE L v s b b,

6. NEOEINBEOMHINISIEY 5%, H5.5% T, MOHBRRIZE . 7+ T T3 38.2%, Hfe61.8%
T, MDITHEN, 2L THEEE 3 BERITIIEIZ O,

7. NTEOERENIL 8 A~108, ZOBIZs b s o BEM, <75 I TCREPLEIDIZS LB
bbb,

BRI IR A L P A H
Chapter V. Egg development and prelarval of the sharp-toothed eel

¥ A2 N &

U ¥FEREDWIIEEE, & QIIIRAEE T 2 2 s b Tz, 7 THABDKEICDNT
EIGENMAN (1902), 7+ I8D 15 Congrellus anago (=Anago anago) itV THA (1919) ONF
B ED D BITB X0 FEIZBGEKBICERT 5~ = O, BEINE, REIN@BENG L0
WHUIFROSHmEZNL DRBERELRE2FHFT 212D OEBER E U TALSE 28 A, £OFRKEE
FHRETHDERE - BB ERBEUI, <7 7 TV TRBIED & AL OEP L RRGER ORI R
ThbHLEBAONDITE 12, > TARTENBL DO TOATIT %0

REBROMHB LU FH
BESERC A & NE QI ZBITE RN, FORPICHERAE L GEYLFRENE L aEN 505, i
DEHERIZEL LD, CEREHRADHERBIZ xhDTDE0,. U LEES HIsH» L 9 108 £ Tt
KEERTOFE, J700b, MOTRADLMNEZHEE SN, TREFRFROBEIOET 28 51
&, WBOIKE - KBS EOREZZEBL T, EINBGEREL IOEHERRETH T, BB AKiTEE
B LY, (AT 1.023 FIBO BREKREREL, NEEKOKRIZEGO L« f - EEGE %
HWEL T, TS - T20~22°Cis L 24~26° COHP & U Too
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R B & R
1. EFEMPCDONT
SEEUCEL 1T IIE R OSIOKEI TR ORI S 2 VBB B IETS 5 C S D IFEBHTHEMTHEa N

4
3, WIIHRIEODESHINT, BHEIEAENTH 5. IR 1.5~2.2mm, % {|& 1.6~1.8 mm DHiH
T, VEEIE 1.e8 mm Th b, JUBITIERSE CHRAME {, HRIBESBORBIT 40~60 K1 H - TiliEkag
PIERT %, MBBIZANRET, AEUNEOIZ0.095mm LT 5, L OHREFEEEINTONT
LISWZIRE L, BERT M, HMEEROSOETIZME (1915) ot L b Congrellus anago 9
Congrellus sp. T 5%,

2. R £ B B

PUFOIHEI 195746 9 H 9 H, 21FRC ATTE 2170, IUAKE 20~22° C THE U 1 FHAERE T, fHA
OEEFIE98.2cm, #69.7cm ThbhHo FEKIS I F10~300 THFEITBMEC b, IIFIZ0.1~0.2mm
BWinL, Fg1.emm Li2%, FERS L L | KRS0 CIRBBRESTHL, M3 8 1 0B 2HIET 5,
2 B30 TRE OIS 2 MIRANIC A b, 6 BERIT 4 Mlal, 13RS REIRCET 5 (UAKER24~
26°C THX 3RS0 CREMITET 2), 3 0IC4BHBICIIRE, SEEIEREE L), Bk R
F2BAL 2o ZIEHRISHEBICIEEIER I, 200400 TER S X CEHOMu A5, LES S
U THIAE 4 R IR AR SSRICHIRT 5, L ORSHIOIRATHEORIZ T 0.288 mm, FRALF 1.877 mm, I
EBZ 1. 152 mm 27RT, 2103 ICIZ 6 BRI &7z b, IRIEVHTIL, 3289300 THRERDS IR, 38k
BAOG CHIBORELSES b, MRS D, BMORMEIZINEP b AMT 5, 42K THNE
o E A, FERHICERDPHIRL, KUPFFER KJIZMNA bo C OREHOIIRZILYE1.934 mm, JIEDE
it 1.334 mm, PREROIE 0.152 mm, FBERAE 0.057 mm, [BEERIT 0.133 mm %7R9, X0 IC44EFRIT
CAHEE, 46FRRIS0D T EE 2R T A, 48 R THIREII7SEE 2D, RENCE 4 K= (fourth
venticle) HPARE X2 Y, FIBEIIUITNCERL TEEHEL (HEL D5, e ML D,
OISHETIZ S AEPET U BHEE LI0RCRU 2L S KEE» L fTht b, 7238, 7K 24~26°CT
BB 197 BICGRUTC X 5 i3s3 %,

3. 7 A ® #

WAL 42 I TORBOBERE 110 ITRL 1o, IUEBOFBOLEIL 3.072~3.436 mm, S
3.212mm, EITEL JEEL, ZOERIINEH2.352mm &5 5, HIRIZE 110 KKICRU I L 5 i
BIEED & O TIERED 0.195~0.212mm Th %, HBMIL BRI X R ERES & < 2839
TSI TN A REBETH 5. U UTSOHELIZ S DRKA S &, IIEEHE Tot~oalil, HERER
EUTBI~83EPHA LN D, T D OF RIS EKFED EBICHEENE 12 I 2 iU TIEL, BaRi
MR RE DS, MU 5 BER CHELE 3 X ML OPLB IR L s b, CORHID4RIZS.678~4.440
mm, §LE 3.360~3.520 mm, FHPEEHITILI $ T71~75M, 2RI X Z81~solBDI9 5., L
10RERETI3 40 F 4.520~4.704 mm, BLE 3.200~4.160 mm L, RS E T 4~79 &30, 1T
P35 ~BEL, BB S L £91~101EE2 %, 35 IC4BE2RET % &, £FE5.040
~5. 184 mm, YEI5.112 mm, JTE 3.968~4.512 mm, BRGNS L % 98~122MHA T 5 T OB
Wie D & R 2 RAKEOER T, EENBA THRERKNILER 289 0B TRRak5.124
~5.325mm, JL&4.311~4.540 mm iTALEL, LMAE TOMmREGRZsI~e4ll, &MREI3sX%E 107~
122D A BN Do 3RS0 TH 6 HE MICRIERE 240, SSEMTIIOMEH X, FHBSHT 5,
40BN C4E 5.559 mm, JTE4.676 mm, JBEOE X 3.520mmé /b, HAKEIZIIME Tedll, MR
W03 127 MR AE B, MEREBAUTe ey, BHEEBNINTHHERATERE D, LD
FIMILRy, WBREOBREGERELNL, IO IGEEIITEEND S KN HEREIEC D 5. I LE425H
5055 TATMBEIEL, UBORERPBET AL LN TEEP o717, COKEBETE & $BERADEDLNLOD
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TG 24 05 50> 5 30RO TH Bo 2L T 24~26° C DINEKR TIZME{L 6 25k T s 8858 L, 18
652 1OBS B & (SFFRID DS § o & b BEFEEDSENL .
U FOFERS L OMFRORERER 2 —1ETH LB 197 BRI UH 198 KDBH Th b,

Table 197. The developing eggs of Muraenesox cinereus. A, 24~26°C ; B,
20~22°C. Mean, in parenthesis.

Egg diemeter

Times Progress of development (mm)

s 1.500~1.967
Unfertillized egg (1.682)
After fertillization

A B
/ ! gl : : 1.748~1.862
30 10" —36 blastoderm formation (1.815)
40/ 1 h.40! 2 cell stage
1.824~2.064
3 h. 13 h. morula stage (1.968)
1.920~2.160
6 h. 14 h. blastula stage (2.015)
1.824~2.160
10 h. 16 h gastrula stage (2.006)
12 h. 18 h. embryonal formation I.ngzfé())éﬁl-
14 h. 20 h.35/ 4 myotome stage 1'9?3555508
16 h. 25 h. kupffer! s vesicle appear
12 myotome stage
17 h. 29 h. 2] myotome stage 1.9%8536.)112
optic vesicle formation
20 h.30" | 32 h.30! eye ball formation 17%?:;35”
23 h.30' | 38 h.40/ otocyst formation 1'7261’7925))64
49 myotome stage
30 h. 42 h. 61 myotome stage 1'82(‘11':;%4'316
otolith formation
h. 30/ h. 30" heart 1.920~2.064
30 h.30 46 h.30 eart move (1.992)
fourth ventricle appear 1'8%253512
38 h. 63 h. hatch

Table 198. The growth of larvae of M. cinereus at water temp. 20~22°C. Mazan, in parenthesis.

Times(after hatch) Progress Total length(mm) Anal length (mm)
3.072~3.436
—20! .
0-=30 (3.212)
5 h. alimentary canal formation
3.840~4.400 3.360~3.520
(4.120) (3.440)
10 h 4.520~4.704 3°200~4. 160
: (4.612) (3.680)
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24 h ' 5.040~5. 184 i 3.968~4.512
’ (5.112) (4.216)

20 h. pectoral fin formation 5.124~5.325 4.311~4.540
upper jaw Fformation (5.235) (4.440)
40 h. 5.559 4.676
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Fig. 110. The development of egg (a~k) and prelarval stage (a~d) of M. cinereus.
. Blastoderm formation, 10~30 mins. after fertilized.

. 2 cell stage, 1 hr. 40 mins.

Morula stage, 13 hrs.

Embryonal formation, 18 hrs.

. 4 myotome stage, 20 hrs. 35 mins.

Kupffer! s vesicle appear, 12 myotome stags, 25 hrs.

. Otocyst formation, 49 myotome stage, 38 hrs. 40 mins.
. 61 myotome stage, ctolith formation, 46 hrs. 30 mins.
. Fourth ventricle appear, 46 hrs. 30 mins.

. Immediately before hatching, 62 hrs.

. Hatch, -63 hrs.

Robme = 70O OO Og @

I

. Larva 5hrs. after hatched, alimentary canal formation, 4.120 mm. in average total
length.

. Larva 10 hrs. after hatched, 4.612 mm. in average total length.

. Larva 30 hrs. after hatched, pectoral fin and upper jaw formation, 5.235 mm. in average
total length.

d. Larva 40 hrs. after hatched, 5.559 me. in total length.

Qe

&

EARE BERCYUAFRAD I FHAEAD
AR L £ DERE

Chapter VI. Habitat and environment of the larvae and elvers
along the coast

X Z =

U FHBABEOFREHMRDSHEI L CERICET 282, ¥+ ¥FRE T ScuMIDT (1909,712) ,
GRASS (1913), MEEK (1916), DELSMAN (1927,/29) EHRENBAUM (1930), NH (1935), JESPERSEN
(1942) , MATSUL (1957) XD OULWEREND D, MO v F FEREETIRC S LIRSS, 7
F OB, NER, TiACE, YUYRBORLETONTO CUNNINGHAM (1891), EIGENMANN (1901),
BIE (1906), #ha (1916), WA (1932) /s & DMED A LN BITHE XI5u,

FELIB0FEL L NER LY 7 > TOWREBEDICEET 2 — S0 & U TRITBOREKRICERT
LLN0 OEFOFABLUHAOERER & £0BRE2PHAEL I,

HECERE LU F®

FAEIRERIZEE 111 BOCRU T2 & 9 W BB Ak ERC R 5 L RRERE S L ORTHIRRETH %,

IKER, RIS & MBI & OB I HAEEEREFROBREIM 2 EAL 12, KRBT DO TIZ1953412
Hir51954F 11 BOM, BA (111 K) 2EA 5B 2. BIROITe L HEOHRIITEE R A
Wo

A3k OREROIZER 19534F 12H T TRFEE U T 105 cm O HFE AR ERS L O Flick 5F
BB X o120, 1954FELIEE, Fo, KREKETREL T 54 7 REMIK L 572,

R R B R

1. BREFACEREBR

BBEABRIEE { ODBDPINDBAIK S D, BRI DD THEMETH 505, FEHREEHE. 4BELs
JOEE, #AE, BREOWERERECIZIZITILEL, IR SRERTRIE N IcehThisl e
1 ~ 2BOFEHETHN, ERENTIHERR RS, EEE L BEOBRZEEE 2 DKo, 1| DRE
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DFEAEH L TERE 2TEIEN, MIEE > CEEEF 2@ET 5, BEREEhThOHRICKN
THEREEGOFICHEND G 112K) ,

» 132° 132°5/
L@(‘ & C\ YAMAGUCHI PREF. /\)Z/
33°55/ ¢ =
55 S~JeE HIRAG BAY

&
O,b
@

geM
]

OSHIMA

33°501

Fig. 111. Showing the regular survey points (dot) and main fishing ground (A—L) of
the larvae of C. myriaster and M. cinereus in the central waters of Sud-nada.

YAMAGUCEZ PREF. / (4/

-
@

[ MUROZUMI
)

e

Fig. 112. Condition of the tidal current and main fishing grounds of the larvae of
apodal fishes in Suc-nada. Black shaft, Fflood currents; whits shaft, ebb
currents; dot, C. myriaster; triangle, M. cinereus; arabic numerals, depth
of waters in m.

NAGASHINMA

U T ORI 2FROTEREBBR2FHEL ITRREB 12NOBY THE, Tabb, FRZ
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TATHEFHEB 2T 5 & 5 27K S 5L RN W 20 2iRE s & B OB IUKE OB EHR
FCBHET A58, 06 D T0KE, WMEIOBL WK X EEE TS S 130,

HIRER B N & Tl 47~66 mm, < 7 3 7Tt 85~125 mm OEEHE,  125~95 mm DEREHID DT
E DD MEIORTG L OEBIIA 512 3 OB EF 22T, L5 OFRUe L ORI T0 2K 2
45, SENSEREBC L > TRINIEHEE O—RWBEAG 2L, & T~ 7 F I TRER* WFHT D
IFBRE RN TESENSER2T-T03 L3 Th b,

2. £BBDOKRELPERICDONT

FERENC I B KB I RN OBME 28 113 KiKRU T,

HERITE L, WADEDOEINC 30~40 miEhSa T 3 UAHI10~20 m #EDS0 500 b, EEKE
DOEMP 2 5o BERT CRRB L PERARO—HT 2R TABEAETED LT 5,

YAMAGUCH! PREF.

OSHIMA 4

Fig. 113. Showing the bottom conditions and main fishing grounds of the larvae of in apodal fishes
Sud-nada. Parts of oblique line, Zastera zone; parts of small points, Sargassum; Cdot,
C. myriaster; black triangle, M. cinereus. M, mud; R, rock; S, sand.

P S I ORI R v 4 Y 3 R R & T BERESER N, RIROMKEED—HEs L R
HETIE 7 < e BEEL, BBERERLU TS 113D .

ECAT, FABLHADBET ZKEIZZIER - Ty, H13KDE, D, GOX 3 I3 7KZR10~20
m OB & REE R T, Tk 2 U I OEET IS LAERL TS, T OB
it 3 B G 5 HAMIORMBEE UL SFEBOBIUKEBIRELICH 2 7 F A T OFIRB L5505
27 7 TOFREDBEIZE S LI - TERBIZHT 20i13E L LT ERD & ) BIREOREKET
»HbBHERDbNS,

3. EBBOKEICDNT

B4k 7 F TOFED S - & b HBICHE SN L2 B~ 5 HA) © BB SEERL
77. BRIOKESf & BBOMNBORBG? A5 L, 12HX 001 HOKEBESTHRFER 11.0 °C OZEBIE
BN D T, EEBORS L OEESTIZ 10.0 °C UTOSEEVEN NS, ZUTCZOHHE

* SCHMIDT (1919) 13 Anguilla anguilla OFFEOEROFBRIBEOETICL - THlIaN2 3
DT, BEENOEBRIFEEFREICISH 2ABNER EEALT
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o

z

Fig. 115. Monthly change of the surface water temperature (°C) and main fishing
grounds of the larvae of M. cinereus (black triangle) and Engraulis
japonica {cross) in the central waters of Sug-nada, from June to Dec. 1954.

D7 F IOFBEOERBIZICOSRFL DI KEICAHD, F®BIEE, M, C, &K (111
) T, EEBRBERSICCNCHET ABE, EABORET E OEKE TIEEREE i, 2 Bt
THIZIT L H AT, MWEEKOEEOHEL KIS 10.5°C Bl Eokigics BBL T b, 3 BRI A%
LIKESTIRUAIEBY, 2R PPLRL, EEBRIOYAESOS 11.0°CR Y, FEE2ER
{RFITHBICHEINS L 58D, 4 BOE» 6 FERAER, AL OERBCET 2EEERTIX
KBTS 11.0~14.5°C Eigh, B2 F AU s BICEHBEBEINSG, 4 BRHICAR &, KiE
RIS ERL, FRBRETIILEZ 16.0°C, HHETIX15.0°C, EEEIZ 12°C i ehehzEZl,
LRI REL IR HEOFAITEAL TG, DISIRERZ X OKE (8111 X) TR#ESNS. L
L 5 BT/ b ST CRKEBIELUSEL 22, FROBEBIDI A, FEETOEIT
1953, 195435 % (F19554E1 4 B T EI S s BLE L HlTan, ZDEHOKRI 14~16°C BRUTZ, 19564F
TR ERAVFIEL b OPBNIIzD, B s HEOrD 6 HREAK I AT, NEOFROHIINZI0
A& 2o 2ET, BIHEOBREKER 21.2°C, #5753 14.5°CThH b,

UED X yiw=7F 3 TCRFRR I HAOERKEORKIZ 10°CHiET, ChUTOREDE AL
BA-TERZNI S TEDNS,
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4. FRAOERBCHRT ZHAFICONT

BIRERET BGRB8 2 F 4 T OXEBEEMT, 2OFBRIUOREARE: UTHERK
KEBRTHE NG, BIFEERIZEBL TC ORR, BYEBRBIOKE S L O000ia kil E Tk s
BB 16 ) o £ U TRICIFH Lo ARie & OBITEH L Io BB ORI B L 2 9 AE» L BES A
HETDOTE, CORGBIR~7F TOFABIORADZNE L L—HL T3,

TIxHL~ 7 F TOFEPRBRIELBELNADIZI08TE 5 5 B GBOEIR 6 BREET) D
BT, ORI B 5 5 BIIE, £l 6 Bhd 9 HOMIX L BICEEINIEE /L b,
UTzdioC, BUCRIELITMEMD ~7 > SFRB L, BUUBHURBT LI 2 0 F 4 Vv ERBEEIZHEIC
toleration OPIRILD »C, BILEUE I CEBLHEL TN S EBALLND UL, v 7 7 TOFRITE
BIICAERS 2 & LITOITRAR B, EE~OETBE ELN, BAREE U TOEEL2ED I SIC
BHW, #NEIFATVEHILE AL X)W EBBORBTRAEE LT X ERED BEBTERL,
MEOEEERIMNTCLUE 3. C5 UiciRegR, SlARGHES (E 11X tikE (4 B»o 5 AE) A—8
FIC~7 > TOERAOHE CEFAED 2FAELTARPEICREINLY, 12 75747 BORET
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Fig. 116. Showing the main fishing grounds (A—L) of the larvae of C. myriaster (dot)
and M. cinereus (black triengle), Engraulis japonica (cross) and Ammodytes
personatus (white triangle) in the central waters of Sud-nada. Arabic numerals, dapth of
watsr in m.
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Table 199. Showing the specific composition of fishes caught by the anchovy drag-net in main

fishing grounds of the larvae of C. myriaster and M. cinereus in the central waters of Suo-

nada from Jan. to June 1954,

Growth stage
Species Japanese name
Larva and young Immature Adult
Engraulis japonica Katakuchiiwashi CcC CccC
Saurida tumbil Maeso C C
Hemiramphus sajori Sayori +
Sphyraena pinguis Akakamasu r
Mugil cephalus Bora r rr
Polydactylus plebejus Tsubamekonoshiro
Scomber japonicus Masaba r
Trichiurus lepturus Tachiuo +
Trachurus japonicus Maaji r
Letognathus nuchalis Hiiragi k4
Acanthocepola krusensterni Akatachi r
Lateolabrax japonicus Suzuki x
Sillago sihama Kisu + 4
Chrysophrys major Madai +
Mylio macrocephalus Kurodai +
Siganus fuscescens Aige
Stephanolepis cirrhifer Kawahagi +
Rudarius ercodes Amimehagi +
Fugu niphobles Kusafugu +
Sebastes inermis Mebaru +
Sebastiscus marmoraius Kasago T T
Inimicus japonicus Oniokoze C
Hypodytes rubripinnis Haokoze + r
Hexagrammos otakii Ainame + r
FPseudoblennius cottoides Asahianahaze -+ T
Suggrundus meerdervoorti Megochi 4 r
Acanthogobius flavimanus Mahaze r T
Callionymus Iunatus Numerigochi +
Ammodytes personatus lkanago C C
Ié‘nedrias nebulosus Ginpo +
tenomypau;z}z{izocephalus. Akauo ¥

Pleuronichthys cornutus Meitagarei ¥
Halichoeres poecilopterus Kyusen + -
Konosirus punctatus Konoshiro -
Parapristipoma trilineatum | lsaki r
Plectorhynchus cinctus Koshodai T
Neopercis sexfasciata Kurakakegisu + +

Pseudorhombus cinnamoneus

Ganzobirame

+
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5. ABBCHTDREMEYOBRE ‘

19554E12 70 & 19564E 2 DM, < 7 F TOHEN S - & b F L HBRLIC BRSBTS 2B HEEN O
i $5200ICTR U Tre 78 %,  Chaetoceras borealis, C. lorenzianus, Skeletonema costatum,
Stephanopyzis palmeriana, Biddulphia sinensis, Thalassionema nitzschioides, Rhizosolenia alata,
Coscinodiscus gigas 75 & DEEHESESIS X 08 Noctiluca scintillans, Ceratium brevs 75 & DHFERRDL
£, crucionT Copepoda MEhkIs k¥ Sagitta bipunctata 5% {HB UL, LL, TORREIC
FHEUILY 7 7 TERE NS OFREEEY & ORI DS 20, 8D LA OFROMLER T
ST GRS, A&V T, AT o 5D UGV £ OROH LT T BRIEOREIC
EUI b OBNEERRED, FN0REERIED, ERAY L OBRERELZ->TNE LI TH S,

Table 200. Composition of the plankton in the fishing ground, (E), of the larvae of C. myriaster

in the central waters of Suo-nada in winter, 1955. £, see Fig. lll.

Phyto-plankton Conadpi;i;r;azie Zoo-plankton Con:;;i;::azie
Coscinodiscus gigas C Protozoa
Coscinodiscus radiatus r Noctiluca scitillans ¥
Coscinodiscus marginatus r Tintinnopsis cylindrica rr
Chaetoceros coarctatus r Ceratium brevs r
Chaetoceros af fines r Ceratium fusus rr
Chaetoceros densus rr Acanthometron pellucidium r
Chaetoceros borealis +- Chaetognatha
Chaetoceros lorenzianus + Sagitta bipunctata r
Chaetoceros curvisetus ¥ Copepoda
Chaetoceros subsecundus r Oithona smilis r
Chaetoceros decipiens rr Microsetella rosea rr
Chaetoceros setoensis r Paracalanus parvus rr
Skeletonema costatum C Corycaeus sp.
Stephanopyxis palmeriana C Copepoda nauplii
Stephanopyxis nipponica I Phyliopoda
Lauderia borealis 4 Podon sckmackeri
Bacteriastrum varians ry Penilia sp.
Ditylum sol ¥ Copelata and Others
Biddulphia gibbosum 4 Oikopleura longicauda +
Biddulphia sinensis -+ Polychaeta larva rr
Thalassionema nitzschioides C Fish larvae and eggs r
Thalassiothriz frauenfeldii r
Thalassiothrix longissima ¥
Thalassiosira rotula r
Rhizosolenia styliformis +
Rhizosolenia alata +
Rhizosolenia calcaravis ¥
Rhizosolenia imbricata r
Bacillaria paradoxa 4
Hemiaules hauckii b4
Nitzschia seriata +
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Melosira borreri rr
Leptocylindrus danicus
Pleurosigma intermedium rr
Licmophora abbreviata
Navicula cancellata
Navicula pandula

6. fFRADRES

MFF (1952) U7 ¥ou 7 2HEROMAECET2BMIEREE LT, EBEREEMeERL, BT
B AT 2 3RS L OB N2 BB T A RE R 2 L o TEDLU, v 7 ITRC 5 UIr HEOTER
FWEBIBI TR 20T, 47 VRBMICE > THEEIN 8% 5 B (8201 2) 1WEIIL, 19564E
1APS 6 HET, TR 2B RZ U IR 28 202 BRIz,

Table 201. Showing the five ranks of the catch of larvae of C. myriaster.

WS rr 3 + C cc
ltems

R
Number of about about about about about
catch 1~5 5~10 10~100 100~1000 1000<C
Annotation very rare rare common abundant very abundant

Table 202. Monthly variation of the catch of larvae of C. muyriaster by the anchovy drag-net in
the central waters of Suc-nada, from Jan. to June, 1956. Fishing grounds (A~L) are shown
in Fig. 111. Results of listening reseach are put in parenthesis.

Fihing
gouwd ¢ p | e | F |G| w1 | J|K]|L]|aA]|B
Month ™\._ Decade
First
Jan.
1;26 Second (C) C C - | _ _
Last (C) I C — (c) _ —
First r -+ + _ _
Feb. Second + + - — + — —
Last + + - — — - + + — _
First + — — — — + — —
Mar. Second + r + — — C — —
Last C + + + — — + C ; - -
First clcijc | -1+ |+ 1z | + c | - | -
Apr. Second — C C - C + (C C rr —
Last — ¥ cC | r + + C — —
First C C C r C — — — —
May Second C C — — — . _ _
Last r r — — C — — _
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First rr rr 4 — — — —

Jan. Second — - —_ — —

Last — —

T bbLEENcALEC, D, E, K, LBIGOZRSTOHRENE L, EEQRETHDCLE
BEDEL, CEICHYE, EREHBICLAER 1 H»o s A TERULIRETH 5, 10, DRER
4R FAMS 5 H, GILOKEES s B 6 B, D% b EBHPOERE E UTORMPED N
Do ABBIZH 2V F AV DIFRETH B, <7 F THAOHFZ CLMNTD %o

BN 5UICER
3 - n oV SEEY X OFRIRIERIC L - TABERKEBICEL, FRIIEEL, S5 BIBcnd sHRK

B Rkl o TS 5 ¢ & A5 SCHMIDT (1912) , ZOfi% { OFHIT L > THL T 3N, FICRPGHE
5 o Conger vulgaris OFFIZC QIRBNCERET 5 S CERINERRIGIL, a—o v EYFFOIN
I b b SDRBICESRL TERZ25E 7T 5 C &H3 CUNNINGHAM (1891) Tk > THEIN TN B, FEE
<7 TOENERER (B, EINGCETIEED 7oL 3, REICEEVEEL I RBARDS 5
VR FEKIC D B LR, B HET AFAL v FEERAL & 3 WRMBEMOYRS & ORI
EHRIC X > CEEE CEEN, Z0MURORERDREL, COKRICETLIDEBLLND. UL,
N DEFEIE FEINEN b3 ¢ O KIRICEAES B O TIBH U I RIS BIFIC G S8 O BIERE 2110, R
FTHLDEBZL LMD, LM - TI0HR LN 2HICBEBREICHAL IR, BEMOBEIKIE TR E
523 Ad 9 B ah, WMHL L OB Y > CLOKEBICEL L0 LELLNL UL,
7 DK T AT OFROHERE < 7+ TOZNCL TEL D S0IcY, FROGTEPERENS E
124 L DB H I,

108 Fh b 3E s BFREES T, Blld 5 TIBNACR R EEN I C CRRKEICHERT 5 < 7 - TOR
HAE T TIEE OB TS VR ERBIICREL T b, B & 2 28iNsBiEE 2hL, Ma%ik
W, FILOW B DK D U NITEEIKEICES U TERL T b, T80 5 N5 OFRISKE - IR
VRS BBERES  b S KR TR KSR 10~-20 m O BREEIIKE, WHEIEKEG X CTREKET, &
Q2B T AL XD 7R ER ET A EEREOEN INTHR, BE TR T v OREL ITEEKEI
LLEALTNDL I Thb. ZNSIIERNTORTERTEDONICL 918, BEHLL IR T b0
RS DI ER - BEOBRZ S1Egh, BBEETT5 50 BEING.

W (1931) 12, ZRIICA > TEB~OE FRHAY, FHE93mm ii#icid tAQ0o RISy, 7’
HicA, FEAIEE S S, PUEME TR 7 AESYEBRD L OB TROKECRDONSL L c 2WEL
T B, PEBTE < 7 F TORMIE SOHTHIENN, 6 Bd 7 A b LAHORBRBEL <
ish, T UTESEOWEYCE L T, STEOBMEY TALND K I b, LIH - TLOKRETE
ERIZRIEEO X 5 BT T b, BUKE TOBAERII CORICES O LHEEINDG,

AAREY F X0 5 A iRk s, BERAICEBALTO A CEWHEA (1939) KL > TREIN TS,
FNUETD 3 DI DN T OHBREBIE > X H LT BNE S Th Do
FROBIEKBICONTHABII, <7+ TOFR Y I FEEUL D BRI L - TRBiE N, Uiz
b TIHBEROPIRIISE S { BRBETRCT EZAONG, BAREY S FOTROBHKRE A HITH
I (1935) DM TIL 19344 5 HiT 22.75°C OB T CEE SN, 7o MATSUI (1957) (X19565FE 6 H25
Hicdriz23°15, HEEE 142°407, 7KEE 4,000 m (O 150 m PR THE 55.7 mm O RPREL IO KED
20.6~29.4°C Th -1 & 2HEL TN B,

NETE, BN QIRBETEHN, CEERETIREE: OEBBRRMSEA SN, EITIE
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T, VY HREDCEIICHRERERE LI TH b,

© 7 S TOFROEREE Y > ¥FOFROENEPED L —BL TR LI Thd, SHitwrF+ T
MROBEAOBITIME 20N v - ¥ OP I GRIE, 1952) &ML 2, chb3EREE cok
EHOBLPEC L 5 8 D LBALNZY, T OBIOFRPRADKRICKT 2iEHEE, $ob bEskE
KL > TREDOBEPEDNG EZA b BRI THEEL 12w 77 TOFfIZ 10°C BLEDTEK
BTHERL, £ TOBRTHEALNE, E126 *CORKBICEMMB L LT (ERE, =
FROFEROER) o v ¥ORML6.7~10.0°C Bl ETHEBIDE LD (BRI, 1952) , 21 FT
BEIRIE LS VEFET 5 (BA, 1939, A, 1938) CEMMALMISNTRY, UrFE <7+ TOMEK
BITH S B RALEDIZ DELL TN B,

BRI 2 FRDERBREON A BER LK L 50, ChsORE: OHEBEIZ L bbbt
Vo BWINEER (BAUR, B, FRISIUMEOER) 1IKLBE, w75 T Ak e 2X% « 0 7vn
BEERLINEHEBL V. FIABSOERNEY & i3, T TIFRPEEAOBI S 5L 2 25881z A
TEEZHFIEL TV 30T, WABRIRAED LN, T0b % SCHMIDT (1912) 13 v+ ¥ Tl ik
RICET 2L THAT AV ZNUBRBALTNC L 2B/O10d, 7+ T4 AROBESEN AL,

£ =

Lo JRBIEEFR ORISR B (BB EER S L OOGTIINEICIST 5 A B30 L N~ 7+ TOHR - FEROE
BB E 2 DBRIE, 0L 810 OREECIET 2HWE T - 17,

2. (RO - BEOF R T TICEIRICHS 2 SEINTRRER 2L, DEOBAMOE O B
IR I NTZIR BRI DT O 2 DB S L TEFET B,

3. w7 TOMEHOBRE K X CERMOF A T TIIERBICETL, BAEREE L TOENEEHR
IERODBIR D EHERAOBERED 5003 7 < e FOBET 2 B KIS TEER SRR 2L, ER
CEHSBRR A DX 55 B,

4. %7 F TOMEOBIOF AL OB CERT 2, 10 °C U FOEKEASR TIZAERL T
WIENE S Th B,

5. %7 FAOEERT ML L4 ATHPS 5 5 AT, C OMBIOKIRE 14~16°C Td B,

6. HRISKOHACERBGIE BTN LIc 2 75 4 7 o BIOFEEIRINT O L —B3 Do Tio4
B F IPERICESREE SN ED D B,

7. w73 AFROFRGICT T 2 OBUIZ0MEL TItds L 805, 2o LA SFRATH b,
CNEDREE <7 THAEOHEEBEZZNNS T,

8. &, w7 IFRMBHET ZKENI RS, M T ORI B TN . Lin
UGt d 2MaBREIBNE S Th b,

9. TS AOMRIBEBRETRICRIERCE A0, ZORINE 7+ 20FE FE X LR LT 5,

10. =77 TOFROEERGTORED | Apd 5 HE THENEEL T 5.

|

I

w-LE PE il %
Chapter VII. Spawning ground

¥ A b &
U FRRSICISO TIRRPENEE, BIENES X AT EO RSO I SCHMIDT (1906~ 1935)

& JESPERSEN (1942) Hiz kb, FHHAREY + ¥ OEIEICEL Tiz SCHMIDT (1933) , FRFEEMFE
(1938) , KRB (1941) , 3k (1952) , MATSUT (1957) & O%ENH %, LipL, nEfory+ I8
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I EOBEEIFABEICOVTOC 3 Uiz SCHMIDT (1911, 12) OKAFEMEEY 7 T OB 2R T

D) THTLOEHRERALNHICEET.
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X SRR E I R T o e 123, 9 F 1 B 5208 R TIREERIN (LDR/ SR ARIRGEH
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i5K%ﬁ%w%%ﬁ%wi@%ﬁﬁmﬁém%®ﬁguﬁmib§&®%ﬁﬁ@éﬂ,@E@&AE@U
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2. RREBIURINEOAKOHBRME

195345 p B 19574EM 5 A AERIOREINIC, 11 DR SR EH R 7RI FRE ARSI AL S 5 /N IR AR 0
T ORI A S & U 1o LA OREE TSRS, $abbE UK (5 117 B) 1[Wie THess &

* 2 XN ERERSE T X (8 17[) Ok 5T, KE20~30 mOEF, »OEMMEOPR
7 AviEie s 8 ARHBEHOL 5 Th s,
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Fig. 117. Qutline of the seasonal change of main fishing grounds of M. cinereus in the
central waters of Suc-nada during the season from May to Oct.,!, Until middle decade of
June; 11, until middle decade of July; 1ll, from July to Sept. A—B, line of route beacon

in the Inland Sea. fs, fine sand; M, mud; S, sand.

OITA PREF.

131%0°
Fig. 118, Showing the outline of main spawning ground (oblique area) of M. cinereus in the
x —x, catch place of full matured female and fish of

central waters of Suc-nada.
ovulation, Arrow represents the two main flow currents. Arabic numerals show depth of

water in m,

OHIBBEDRAEDB HERL T b, IRREOBRIEKE TOWBYIFICZC 5 Uizffdss 1B 585 1 Tu s,
FI2 19564 L N I957AED 9 A1 Fde 6 20H S TOM EFECIONTE DL 3 IRRIROHBBL o0
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IR (B OHTH-oT,
LI E DOE IR IS & O LI & - TIE To5Eue X OYIB O BA D IHBRAIBIC § & DWT, RIS
O R HETET S &8 118 OO KETh 5. 2L TLDREONE 255 EH 1I9ROBY TH S

L

1006

00 Bggozrs USHIMA THAISHDMA YASHIMA HAYASUISETO
A o A N B

i SRR A - : M‘ N
o . DAMO AREA
100 | «=Spawning ground———yp s RS
ese
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Fig. 119. Vertical section of the spawning ground of M. cinereus in the central waters of Suc-nada.
A~B, longituds E 132°. M, mud; fs, fine sand; s, sand; sand with shell.

3. LEMEOHBRSIORENE

EET I EER OB LIS LS RICEB I NG, C OREAMOROHBIEANGR L S i (F
MRS, R, ARSI 00 ATEER) | EINORT S » TERIIIE A5 M. £ LTTERY
DB X B & LI 4 L M X NID {75 Do L OIRIERIORED HIREEGS X OHELIEIT D\ T 1985ARICEL
Uik A 203 B X VB 119 I TH Bo

Table 203. The fishing rate of so-called broad-nosed type of M. cinereus in the spawnig season
of Sud-nada. BR, sharp-nosed type: SC, broad-nosed type. For fishing grounds, see Figs.
117 and 118. For research in marcket, parenthesized. F, long-line fishing; U, miniature trawl

fishing.
\ . . . ~— .
T tems Fishing Specimen BR : SC o, Fishing
Date \ method number : @ ground
July 6, 1955. E 1827 (50 : 1) il
” 9, 7 ” 1828 72 . 14 16.28 4
v on ” 1829 ”
” ” ” V4 1830 ”
7o 28, v ” 1857 . (50:1) %
Aug. 1, 7 U 1860 (50:1) ”
” 3, 7 ” 1862 (50: 1) ”
” 6, 7 ” 1863 121:8 6.20 ”
” ” ” ” 1861 4
” 7, 7 ” 1865 49 : 32 39.51 ”
7 ” ” 7 1866 4
V4 V4 ” ” 1867 "
" ” " V4 1868 "
7 Y ” ” 1869 ”
4 11, »# . ” 1875 100 : 27 21.26 7
” ” ” 7 1876 ”
” ” ” ” 1877 ”
v 24, v 4 1881 30:6 16.67 4
v 29, » ” 1898 76:8 9.52 G
” ” W ” 1899 (50 : 1) ”
Sept. 2, 7 /7 1912 60 : 12 16.67 4
” ” 7 ” 1913 4
” 5, »# ” 1914 (50:2) ”
” 6, n» ” 1925 (50 : 1) 4
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o 132°

Fig. 120. Captured place (% —x) of so-called broad-nosed type of
M. cinereus in the spawning season. A—B, line of route
beacon in the Inland Sea, Abbreviation, see Figs. 117 and 118.
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., UIDWICECR U RIS FE 500 & SR O S T iy, OB TE b 5 B AN, LIZviz
JGR L, BRI & BEKEICH - THN S . BEII AT 4 ~ s BHOBEE D2 ET 5
IR TH 5,

5. KEBLEZEEIZDNT

IR RAHEKEREEE (1954) OBIHIEERY S, EISORMEN I & O CHIGHEE L 7ok OB B SO
FEERRHEEL T, EIR L 02 ORIBOKBSRECONTHS EE204FE Y, BEINPEOEKERIS S &
#19.0~25.0°CORBHRICH 5 EHDP 5o

ELADI9554E 8 H10H, BBHOEIKE THAIL 1-EEIERE (ke m) 22.8~23.2°C, i@ 21.9
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Table 204. Monthly variation of vertical distribution of water temperature(°C)in the central waters
of Suo-nada. (after Yamaguchi Naikai Fisheries Exp. Station, 1954). Note: 5, N33°41! 10
_E 132°8/30"; 6, N33°45' —E131°50/; 7, N33°53/ —E131°44'; 8, N33°50/ —E131°57'; 9,
N33°38! 12/'—E131°55! ; 22, N33°45' —E131°51/ .

Depth of water
(m) 0 5 10 25 50 Notes

Month \| Situation

5 17.8 16.7 16 .4 25.7 15.4 Carly fishing season

6 18.8 17.8 16.9 16.4 15.1
July 7 18.0 17.7 17.0 16.2 17.4

8 20.8 17.0 16.2 15.6 15.9

9 18.0 16.7 16.5 16.2 15.9

5 23.8 | 23.4 | 23.3 | 23.2 | 22.8 Spawning season

6 25.6 24.8 23.8 22.5 24.3 (Full fishing season)
Sept. 7 25.4 25.1 23.6 23.2 21.9

8 25.9 24 .1 23.6 23.5 22.7

9 25.0 24 .4 23.6 23.3 22.9

22 25.4 24.4 24 .4 23.6 22.4

5 19.3 19.3 19.1 19.3 19.3

6 18.9 18.9 18.9 18.9 18.9
Dec. 7 18.4 18.4 18.4 18.4 18.4

8 18.9 18.8 18.7 18.6 18.5

9 19.1 19.1 19.1 19.1 19.1

Table 205. Distribution of the chlorinity (%) at the spawning ground of M. cinereus in the central
waters of Sud-nada (after Yamaguchi Naikai Fisheries Exp. Station, 1954) . Situations are shown

in Table 204.
Depth
(m) 0 5 10 25 50 Notes

Month \\ Situation

5 18.22 18.13 18.17 18.37 18.37 Early fishing season

6 18.10 18.20 18.15 18.15 18.20
July 7 18.03 17.87 18.16 18.39 18.08

8 17.00 18.10 18.30 18.08 18.28

9 18.17 18.62 18.23 18.34 18.29

5 17.87 17.69 18.03 17.77 17.79 Spawning season

6 17.60 17.82 17.83 17.12 17.96 (Full fishing season)
Se;:;t. 7 17.44 17.77 17.92 18.03 17.83

8 17.76 17.96 18.12 18.06 17.67

9 17.90 17.97 17.95 17.70 17.81

22 17.72 17.77 17.71 17.71 17.97

5 18.24 18.22 18.16 18.02 18.32
Dec. 6 18.07 18.00 18.16 18.19 17.08

7 17.93 17.98 17.93 17.94 17.91
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18.27
18.12

18.06
18.05

18.21
18.14

18.09

18.12

8 18.00
18.18

DR, HEINHOMEINR K (LRI TR UTKE 2 ke 5 &, B8 TI3EKEL.0~21.5°C
OEFT, ORHOBBREBIIEIA—~ORETERICET 212 CRERIZA S {, rOoRBGEOLTSE
VE L BEEERUIL, CHUSRNERY & EN, FHOMBIC L 2 BRORE & BEREDERIC
IS Ton = MEOLL LR IS L OBEORIIC L B, C DK (BHkRX574, 575) Tix4 H, 5H, 6 H
& UTONITEIRAIRIC BT 505, 20.0~25.0 °C O&IBIIC KBNS FRT 28852 5 BA»D 6
R TH-T, 35IKCOMIITHEINIADZPICEEEANE L »>Tsh, EIHOMRORE
ETHCEMG, COKETE S A~7 BENEHMELY, MREINI DR, EBTREINL DB
SAREIDITOND & 5 T B0 LIchs - CHEFEHEBOBEIMAO KR BT A 5 11 5 BEIREH0R
BB E EDODTUTH AT E WD BB,

SBRET OV, IFURPYEKEER AL (1954) OBRBIKEED> b BTN Ie X 08 C B U 12K o)
WORGEE 2RI LT, EEIIIS & OF 2 ORI OIS 2B %KY 5 & 8205 EOWBH Th b, T
D BENKEOER RIS T 17.08~18.44 %, 05 LENEMTH 5 9 HOEKBEERIZ 17.79~
17.96% % LT B,

6. ENMBCHITIELREICDNT

f R & e BB & T, N E OBEIIAKBIC O B OELE RUBDMR R L B~ Tz 200 BT H Bo
TRDDL, BLZ OHETKL AN ING DS DIREBREOZEEIL Y =xy Sawida tumbil, * IF
Suggrundus meedervoorti, v <4 a% Uranoscopus japonicus, 7> )% &5 4 Pseudorhombus
cinnamomeus, * A4 2 51 4 Pleuronichtys cornutus, %' 3 Areliscus interruptus I3ET, b
DRI BRENTETH 50 Sre = OWARL 0515 RIHOREE LTE, v 70 44
Apogon lineatus, &7 4 2 Acropoma japonicum, 4°r 3, 7 ¥ Chaeturichthys hexarema,
WLOHTHET S, Tmx ), 750 £ ADRILET, CILE XIS X N2 ORIBOEENC
DO TERICHB VBN TD 5.

Table 206. Specific composition of the fishes in spawning ground of M. cinereus in the central

waters of Sud-nada. Note: 4, common; c, abundant, c¢c, very abundant; r, rare ; rr, very

rare, A, research by embarkation ; B, research at Marifu fish market.

Species Jap. name A B Species Jap. name Al B
Heterodontus japonicus | Nekozame r 1| Siganus fuscescens Aigo r
Orectolobus japonicus | Ose t ¥ || Triacanthodes anomalus| Benikawamuki rr
Mustelus griseus Shirozame t || Stephanolepis cirrhifer| Kawahagi C
Mustelus manazo Hoshizame C || Navodon modestus Umazurahagi C
Rhinobatos schlegeli Sakatazame C || + || Lagocephalus lunaris Sabafugu T
Platyrhina sinensis Uchiwazame + || Fugu rubripes Torafugu ryY
Raja porosa Tobakasube C |CC| Sphoeroides richei Nagoyafugu -+
Dasyatis akajei Akaei C |CC| Fugu vermicularis Shosaifugu +
Gymnura japonica Tsubakuroei t || Diodon holacanthus Halisenbon rr
Holorhinus tobijei Tobiei r || Sebastes inermis Mebaru +
Saurida tumbil Wanieso C C|CC| Sebastes schlegeli Kurosoi
Saurida elongata Tokageeso C Cl Scorpaena izensis lzukasago
Anago anago Gotenanago + || Inimicus japonicus Oniokoze C

— 267 —



474

Conger myriaster

Rhynchocymba nystromi
nystromi

Rhynchocymba ectenura

Muraenesox cinereus
Chlopsis fierasfer
Fistularia villosa

Fistularia petimba
Macrorhamphosus
scolopazx
Sphyraena japonica
Upeneus bensasi
Acanthocepola
krusensterni
Branchiostegus
Japonicus auratus
Apogon lineatus
Apogon semilineatus

Acropoma japonicum

Lateolabrax japonicus

Epinephelus
septemfasciatus

Epinephelus akaara

Niphon spinosus
Argyrosomus ar gentatus
Sillago sihama
Chrysophrys major
Evynnis japonica
Mylio macrocephalus
Banjos banjos

Nemipterus virgatus

Parapristipoma
trilineatum

Plectorhynchus pictus

Gontistius zonatus

Pseudolabrus japonicus

Maanago
Ginanago
Kitsuneanago
Hamo
ltoanago
Aoyagara
Akayagara
Sagifue
Yamatokamasu
Himeji
Acatachi
Kiamadai
Tenjikudai
Nenbutsudai
Hotaruzyako
Suzuki
Mahata
Kizihata

Ara

Ishimochi
Kisu

Madai

Chidai
Kurodai
Chosenbakama
ltoyoridai
Isaki

Korodai
Takanohadai

Sasanohabera

rr
ccC

ccC
rr

ccC

ccC

CccC
rr

rr
ccC
rr
rr
rr

OO0 + r v =

Lo T S T L o B
H - H H s =®H R H

#

Hypodytes rubripinnis
Erisphex potti
Agrammus agrammus
Suggrundus

meerdervoorti
Cociella crocodila

Nibea albiflora
Hoplichthys
langsdor fii
Chelidonichthys kumu
Lepidotrigla
microptera
Chaeturichthys sciistius

Uranoscopus japonicus

Callionymus lunatus

Callionymus
ornatipinnis

Neopercis sexfasciata

Paralichthys olivaceus

Pseudorhombus
cinnamoneus

Eopsetta grigorjewi

Pleuronichthys cornutus
Limanda herzensteini
Zebrias zebra
Rhinoplagusia japonica
Cynoglossus robustus
Areliscus interruptus
Areliscus joyneri
Tarphops oligolepis
Antennarius tridens
Squatina japonica

Bregmaceros japonicus

Chaeturichthys
hexanema

Leiognathus rivulatus

BUKEEI 8(3)

Hackoze r| 4+
Abuckoze rrr
kuzime rr
Megochi ciC
Inegochi ¥
Koichi C
Natsuharikochi ¥
Hobo r
Kanagashira + | C
Komochijako C
Mishimaokoze |C C| C
Numerigochi Cc |+
Setonumeri r
Kurakakegisu r |CC
Hirame C
Ganzdbirame |CC| +
Mushigarei + Y
Meitagarei CCl 4+
Magarei T
Shimaushino-

shita ¥
Kuroushinoshita] C r
Inunoshita r
Genko CcC| c
Akashitabirame | + ICC
Aramegarei +
Izariuo rr|
Kasuzame +
Saiuo rrjrr
Akahaze c lcc
Okihiiragi +

7. EIKBICHIT BEEEHICDINT
NEDEESIKELDEEEY (BIEEHR ) O b 0 HISCH DN I SE 2R 1038 207 £ TH
Bo THDLRAILT=H, »=8 HRE 228 A48 78 >28 YEDUE o3
20 e by T TR ET, 08 b v EIRESERTH Y, v S RIEERELLTED LN,
T EICEENATEEIIN R DB, T Y Metapenaeopsis barbatus,
= M. dalei, % Trachypenaeus curvirostris, V2= % a2 Crago sagamiense Iz EHi&
LB, BT 7 2 kv 4 v = Charybdis bimaculata P3ER 2 55, 3pICFF Fra T 4=
Arcania heptacantha, 77 53795 = Myra fugax, v 3= Hyastenus diacanthus 73 & H3yays x
NAVENTH D, AW T E ke 4o H=I3EIT 30~0mDIBWIEI S BICER L, T &IC1956FT I3
IR TREBESBRERRL, TEEOT oY,
Neverita sp., 7 &= %44 Turris leucotropis 73 EDEBICHEL, ¥ KA VETR Y w4+ KoY
Spiropagurus spiriger & 4577 7 ¥ ¥ ) Diogenes edwardsii ® 2 P EETH b, b b FEIENZH

T 2 FH A Dipsacaster pretiosus, & & FH A Astropecten scoparius 35J (N -5 Asterias amuransis

M IR ELD BEPITESERUI,
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Table 207. Specific composition of the benthos in spawning grouna of M. cinereus in the central

waters of Suc-nada. Note: -+

>

common; ¢, abundant; cc, very abundant; r, rare; rr, very rare.

Lamellibranchiata

Species Jap. name catch
Metapenaeopsis barbatus (DE HAAN) Toraebi ccC
Metapenaeopsis dalei (DE HAAN) Kishiebi ccC
Metapenaeopsis acclivis (RATHBUN) Akaebi cC
Metapenaeus monoceros (FABRICIUS) Yoshiebi T
Trachypenaeus curvirostris (STIMPSON; Saruebi cC
Macrura Parapenaeopsis tenella (BATE) Subesubeebi -+
Penaeus japonicus BATE Kurumaebi r
Crangon japonicus (MIERS) Tenagateppcebi ¥
Crangon rapax (DE HAAN) Oniteppoebi r
Crago sagamiense (BALSS) Sokoebijako C
Upogebia major (DE HAAN) Anajako +
Charybdis bimaculata (MIERS) Futahoshiishigani ccC
Arcania heptacantha (DE HAAN) Nanatogekobushigani -+
Brachyura Mpyra fugax (FABRICIUS) Tenagakobushigani +
Hyastenus diacanthus (DE HAAN) Tsunogani +
Eucrate crenata DE HAAN Marubagani +
Neverita sp. Tsumetagai +
Turris leucotropis (ADAMS et REEVE) Kudamakigai r
Tugurium exutum (REEVE) Kinugasagai T
Gastropoda Siphonalia cassidariaeformis (REEVE) Mikurigai T
Phos hirasei SOWERBY Himetokusabai 4
Hemifusus ternatanus (GMELIN) Tengunishi ¥
Goniodoris sp. Nekojitaumiushi +
Sepia kobiensis HOYLE Himekoika C
Sepia peterseni APPELLOF Shishiika r
Sepia esculenta HOYLE Koika r
m. Decapoda .
Euprymna morsei VERRILL Mimiika
Loligo japonica HOYLE Zindoika r
Octopus vulgaris (LAMARCK) Madako r
Anomura Spiropagurus spiriger (DE HAAN) Zenmaiyadokari +
Diogenes edwardsii (DE HAAN) Togetsunoyadokari -
Dipsacaster pretiosus (DODERLEIN) Hadakamomijigai +
Asteroidea Astropecten scoparius VALENCIENNES Momijigai +
Asterias amurensis LUTKEN Hitode +
Stomatopoda Squilla oratoria DE HAAN Shako +
Crinoidea’ Perometra diomedeae (A.FH. CLARK) Tsunoumishida -+
Echinoidea Temnopleurus reevesii (GRAY) Harisanshouni +

Fulvia mutica (REEVE)
Pecten (Notovola) laqueatus SOWERBY

Torigai
ltayagai
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B EMNEERRITTRERITIDI. Ty v 33y v 3 Squilla oratoria DIIpIC2, IEAERT
A5, WIS BTSN, I VE TR Y/ Ut v & Perometra diomedeae D3EBICERT B,
o = TE Temnopleurus reevesii & BONAEEEMTEBLEALND 2 « SEHERT 5. 4 #ET
2 e A a4 K Sepia kobiensis & 3 5 A% Euprymna morsei PEBHIET 5, BIGEDLOIKE, Tid v
24 % Sepia peterseni & 14 % Sepia esculenta WFHEIVCHIE U, & IFTIEA 4 43 Octopus
ochellatus & 5+ % & 3 Octopus variabilis 13% {, BIGEHEUTIKR TS~ £ 2 Octopus vulgaris 73
WIUTHIRL T,

PUE, BEDRAIRICIS! B BAEY OBBIEE - O BARYOEIIHER (822, alk) ozhenh
OMERNE S L —FHUTIsh, e, WL TOBEIER2REDDICENTE D,

B. w7 FIOERAEICDNT '

SCHMIDT (1911, 12) iZa—wn v s%EE 79 I Conger vulgaris DAFEHIE, 22— v/ FEUYF ¥
Anguilla anguilla @ X LABRIL, FRET A & BEIRD 129 IT/KEE 3,000m 1T33 & KBIBEICIR - TIT & U,
7 U CRTERED B I ILAR30° ~40° DR KENICHKTZD b, 2 DO G 2B E UT,  Spain @
TyERIH & HOFEE OIS B BT iz, MEEK (1916) {35 —u v /XD Conger wvulgaris, RPGEEHHHG
Bicdir Conger caudilimbatus, HIEPEFED Conger marginalis I3 ¥ OBTRE TN b OKEBICET 5
ﬁf¥ﬁ®%ﬂ&ﬁﬁ<ﬁbf%%t&%, ScHMIDT (i911,/12) O, Thor Bz X A APEREICIHS
B XOFEEBOKED Y - ¥ HABOF BORERE, EIGENMANN (1902) 2k % Tilefish #&
BTO7 F TEOINE FOFROBETEL S L, ABRCBY 2FROSHERERL, 77 IEEHK
Byr XA I CEEBEOINCE » TEFENRES & Uk

BB KRR T A~ 7 TRWSRE UIEE O, EIHE, BB 4 HEARIZKROB Y
Thd:

1) M TI3EEIE, BIUCEEOR % b ofREVIEE I N A, CHUITOEE (B, 1952) AL
#0.35mm BE, #LREFNLTT, ~®, I707F 3T Anago anago, ¥V 3 7+ I Rhynchoconger
ectenura O L 5 EFRIIR § DA £ B LR, HET § CUNNINGHAM (1891)%3 Conger wvulgaris
TEDIZL 9 KEfA (75.75cm), L NFROEREZ 2L 5203 £L{A50T, FNT50eml b
MEL, BEREEALYEBILTOIOTH . TbLTRAPHEL VDN C ERFKIGICAERT S 7 0
¥ 4 o Conger japonica E£L{BUTH5b,

2) MELL FITEL IR AB OB AL, TN TI10~30mO BB O B DINEIRE E TR X
1, 7Kg0 m DL o> FBFEE AR KT & (M 1om BIER D IREZKER TR/ S WAEDE , & {1T60~100 cmp) F
s X AT, WITNBEATY, OO REENIIKE0~30mOBEHTHREIN TV S, LIZK 5T,
SEMOBAEGERTUICND OB TN S PRBEINLETH Y, SRERMITEDONG ETA
51, EHIEPEBOLNAETHEY, TIUEEEETEI,

3) eompp b B 150m F TOMREMAE GEZIMES X %) T *, =75 T3 EhbdTHNT, £
NUBOBRE/KIEICE L B AHHEIBD Do

4) =7 7 TOHRGs L RO HIRESL, FRoBREEHR X CERREOKRE, I L », HEY
FET, BEALUITFED 7 - ¥ORMEN A (MATSUL 1957) DRI (BF, 1952), FROHER
BEifde X CSEEERROMKE (UK, 1938 A, 1939 fAFE, 1952) , 2SRRI (BAFE, 1952) &8, a~—w v
JSEEY 5 X Anguilla anguilla & 2 — v v )%FEF 7 3 Conger vulgaris(SCHMIDT, 1911,7 12 ; CUNNIN-
GHAM, 1891) L OBRD X STk {HELd %,

5) WHAEREMHIEHAOBERKE TIX 1080 5 12 BE £ E20~60 mmyj# O v 7 7 T A L Ebs
L OWERHEET 5,

* 19484E35 & (R1949FIT 4817 B, b o — ViR BIERRIC L 5,
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6) =7 F TOMEIMUIF VAT F I, TF LT F I, NEQECLLNTERICE L, yuTF TPy
FE (FRFE, 1952) 1I2BlTuV B,

7) BT B =7 > TOPFIARVERICE L, BAEE Qdtiniiedn {, A 7 X OO0
REE (BAFF, 1952) X <MEBIT A,

P FEOBEMBERBE LU THRD L 91T L1 SCHMIDT (1911,712) 3 Conger vulgaris DEEEREL
BIKBICH B &L, I - HE EOEBEPRKEY F ¥ OENEBLT R LI, w7 TEE
LU TERER & D& T ARENHITIT B L S iwBbh b, 2L T ORERTAB OO THEREL, »OE
BRI PR C &*, SIBERIBOFGEFRE b & #E U 2N & FROREFEE O N RO OR8>
b AIIREMEDS, FEEY» ¥ (M, 1952) 1 3@A—TTHY, LUABRITEBE2 E D> 2l
SHPIT 2L L8R5, KBENY 7 XEO L 5 WEBKBICERE» > LTS, BAEYVFFDLD
VCEBEE (FAFF, 1952 3 MATSUL, 1957) T2 <, BEMESSIRNCENE LI BHIARPZIKE T D
TN EBEIN D,

SCHMIDT (1925) {37 # Y #EEY 7 ¥ Anguilla rosterata & BAFE 7+ ¥ OHIFNSE &I & OB
FROELIEZIEHL (BBOBEc L5 E 010 . 25cfdt (1938,752) ZEAE Y F¥Oofme Bl &
DEREHRE L, HEOBZRE—BHELMC LI, & AT, £38361 CHERCST 5 < 7 F IO
i, BAEY » X007 ES LB, BEARKS L 20 HOMBETE ~ 7 7 TOH7 LIIEHETE
BODBTERBDEL HIZHAEY F ¥ L REERRCL, <7 3 TRMEUFEICEERL THEVL,
FEHUET &P - K TR LTRSS, MR (1952) v 7 ¥OBERB L UTHIELTZ
B OKEL, 375 h LETHES OB E N L5,

5 =

1. BEEKRICET A e Vv 7+ TORIIEICBIT A EE RIS -1

2. [ASHERCARTS AN EOBEIREIIE 117 RIR LI L 5ig, REREERES L OB E/KER
T, HNPEEKROBERELIZIBKETH 5,

3. NEOREIEOKEIL 35~60m, & {IC 40~50 mOBBEEIIIREEDECATH 5o

4. NEOEIFSICIST AREIOBEKIRIT 22.4~23.7°C gitt, HEERIZ17.79~17.96%EETH 5.
5. NEDFEIFBICISNT, FEIMICHIRT 2 ABIRORBICIS L&Y, vaxy, S TF, A4EH VA,
fuwAal, oS eI x, FralBngLl, NeORERRLEEL LI RMIBRTR T T E 4,
RENVS YT, Fra, TANEBIEF L SAEIT 2, Juvy s v BV JOBREENRSE
BT B ‘

6. NEOERECHIRTABREEMZ, REORMT, =@ v A8 8 vy
EBEHE YERUE v bFEH UL ETHY, LAREUEHESSEYNSL.

7. w7 F TOENSE LT, Jbi25° PULO, BENREICEE UICEIARD 503 2 O FKE
EEDLNS,

* Anguilla anguilla(BERTIN, 1952), Anguilla rosterata(SCHMIDT, 1925), Conger myriaster
(A8 5 WA, 1932) 8L Muraenesox cinereus (RH, 1932) /& TIIZERBHAK & ERE~D
BEME L X IBITH Do
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BAZE o, BB I ORES
Chapter VIII. Distribution, fishing grounds and amount
of catch of apodal fishes

F A b O
B AR ER T B T ORBIIIEEIRT 5 B, KEWEI0ATH 5. 370b HLHb 5 FORMIZIE
EAENTDRENSHLNT, LIl T OIS 3 BBOERRBIC OO TIE X L b B3N,
ELAWHEIHE  HIETIE, DUAREBIFREND Y, Lithi-TEECDIZS N e DERREK
DNTiE, BB (1948), FHEX/KEERFIEH: (1953,755), AL (1954) 73 & D—BEORFIC L »ThIE D
OIS T D, RETENTRLE7F TODHE, HBH TR E LD O FOPMITI) 5K
EOTRE L, 0 TORBREBIIOWTHRE LI,
REOMHEBIUSE

BRCONWTREEOERB 2SR Uz, DR L RERBCET 28I, EFEWINMIEZEPH 19

ZIN

4910 ETOM, TMIE (b o — i) TETER E 194740 5 1950FE0 O B RERIRE e —

120° 125° 130°

35°

gfnf;« Seaw

Fig. 121. lnvestigatad fishing grounds (thickeﬁed line) of M. cinereus, in the
East China Sea and Yellow Ssza indicated by officialy registered number.
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VR EE R A T RICEAEYICEIT A BRI R & B (1950) OWIERERIIALIL. v 7T
OWRIBICEST % BORHIIEF B OKEERE R (1953) &, IMHEWEMRER L 0B REBRES, LD
RS LB & R B R AL A ORI EER 2 Flu T2,

BoE R R

A, A~ E

1. % %

AN E SR b EVECRE, AN, THREACTERE, HENE, TS O HARRBICDI - TE L 37T o
BHEOEBMICGTHINTERPH T2 EROBYTH 5.

Suwato(RUTTR, 1897), Lujou « Paray (JORDAN and SEALE, 1901), Fiji (JORDAN and DIKCERSON,
1908), Philippine Archipelago (JORDAN and RICHARDSON, 1908) , Borneo (SEALE, 1910), East
China Sea » Chefoo (EVERMAN and SHAW, 1927), Korea (MORI, 1928), Korea (JORDAN and
METZ, 1931), Rokan Mouth (HARDENBERG, 1931), Sandakan - British North Borneo - Hong
Kong (IIERRE, 1931,/33), Java (BORDIN, 1932), Korea (MORI and UCHIDA, 1934), Philippine

(UMALI, 1936), Siam (SUVATTI, 1936), Malay Peninsula (HERRE and MAYERS, 1937), Hong
Kong (TORTONESE, 1939), South Africa (SMITH, 1950), Z U TAKFBETIE, TH (BREVOORT,
1856), H7A~ (JORDAN and SNYDER, 1900 ; SMITH, 1906 : JORDAN and DICKERSON, 1908 ; FRANZ,
1910 ; JORDAN and THOMPSON, 1914), &%l (SMITH and POPE, 1906), Fld (SNYDER, 1912),
Osaka (MATSUURA, 1(920), #EMI(5=HE, 1926), Bl (78, 1927), B ES (SCHMIDT and LINDBERG,
1930), BRI (SCHMIDT, 1930), BNl (hf, 1934), 8@ (I, 1936), +# (EE, 1930,740), =
Ui Ui, 1940), S (11k, 1949), B8 (BT, 1949), #E (UL EH, 1950), B8 (408, 1952)
RETH B,

& B ICAFPRES L OB OEEEER (BWERE RMETEA, 1956) » 0 0mMRER 52 &,
REIEEDS S - & $ % 4,781,008, DWTHAEX (E&LLUTUAE, BIRERE) 251,469,000,
BEFPIER DS 43,0008, ERBLIEOAEEERDM62,0008 T, s OREESIT 7,257,008 1L
Td, Tabh, RETIEHHUBEOKRICE LERELTNB L &b b,

2. EEMEBCETANEDREBLFOREECDOHT

FE - HEKEIC I 2 8 & 2 OFBEDRL - Y - BV SOV TSR (1948), JILE(9149),
PREDCKEERAZEMT (1952,754) X THLPICINT D, T 5 COKICEET 3 BT AL T,
BOERIERO KRN 2 ML BV 9 2 BRI IO AR, RHEES KD N — v o F i & BRIt =
I b T ay JKEBICHIZ > THER T AHEIHOSE, L UBBOABO SEPHON TG, 2LTr
N BERMOFHEHIC L > T, ENTHEFUCIFREVIER INL D, HPOARTIZ3 A5 5 HE,
BEAOHEE BRI b GE BT IFREITBER S, ZORMIBEORE S & it
dbbU, 7 BB AHLFUS K 5 N — v SRR E L, 8 H~ 9 HED b LI IGRER SRS %
THEAPBD 6T D IO BRI RICS > TEROBENPHRLEE AT F o0 v v3FHE
DREE KD S LTI GICBE L, FOMM, ~— v o kKRR 2B L, Bucm s & Hoams
Beii) &5 Tdb. ZEERABIZOHMBEEOREKR TEL L, B b KERECEET2 -3
Thbo

FHE IR A OB RS LA RICIS T 55/ (4 A~6 ) ORI 2 = OWRIEREBIC O
THEVIHRIZIUTOEO TH %,

1) dn B oW B

10835 | Bich 1z 55 H O RREGIEEE % 8 208 HICRUIZ, /e DBREROEBRIEMNT OB 3~5
NE2ED b, AICHD EI0HDWERIL 84 %BETYn V7, Ju s, X757, 9NTFLINTSH

— 273 —



480

=

#:

i

BKETER 8 (3)

Table 208. Specific Fishing rate (%) of Fishes in Fishing grounds of M. cinereus in each Fishing
season in the northern waters of the East China Sea. (A) and southern waters in Yellow
Sea (B). Note: a unit, one box (containing about 23 kg).

Month Oct. Month Nov. Month Dec. Month Jan.
It IR SCRN RN LI et ¥ BUELIN Dot ML
Catch \ Catch Catch Catch
volume Box | % \volume Box | % volume Box | % volume Box | %
Jap. name Jap. name Jap. name Jap. name
Hamo 119} 8.5Hamo 258 8.4{Hamo 228| 7.5Hamo 65 4.3
Shiroguchi 301] 21.5Kiguchi 1178| 38.2Kiguchi 1192 39.4(Kiguchi 632| 42.3
Kuroguchi 260] 18.5[Shiroguchi 488| 15.8Honnibe 640] 21 .2Honnibe 236 15.8
Kiguchi 234| 16.7|Honnibe 392| 12.7/Akashitabirame | 198 6.5Tachiuo 182 12.2
Ubagochi 158] 11.3|Akashitabirame | 136| 4.4{lsagogangiei 119] 3.9|lsagogangiei 98| 6.6
Mishimaokoze 49| 3.5|Akaei 122 4.0Tachiuo 102  3.4{Shiroguchi 42| 2.8
Shircamadai 47 3.4{Tachiuo 55| 1.8[Koichi 67, 2.2|Akeei 32 2.1
Maeso 38| 2.7|isagogangiei 43| 1.4/Akeei 64| 2.1|Meitagarei 30 2.0
Gangiei 29 2.1Ushiei 35/ 1.1Kuroguchi 47| 1.¢Mafugu 26 1.7
Akashitabirame 231 1.6Koichi 32| 1.0Meitagarei 37| 1.2Koichi 24 1.6
Tachiue 17! 1.2/Ganzobirame 29| 0.9|Sakatazame 35 1.2(Ubagochi 24 1.6
Honnibe 13| 0.9Maruazi 27 o.gT”ma”tS:;zame 25| 0.gKanagashira 200 1.3
Yakkoei 1 0.8 Ab”’ats:o'zame 25/ 0.8Shiroguchi 22| 0.7|Hoshizame 200 1.3
Kasuzame 11| 0.8Hoshizame 16| 0.5/Kasuzame 14| 0.5/Sakatazame 151 1.0
Zuguei 8| 0.6|Zuguei 14| 0.5|Hoshizame 14| ©o.5/Akashitabirame 14 0.9
Managatsuo 7/ 0.5Mishimackoze 13| 0.4{Ubagochi 12| 0.4{Ankoo 13| 0.9
Ibodai 6l 0.4/Kasuzame 11 O.4Aburatsu- 11} 0.4{Ushiei 10| 0.7
Tsumaritsu- 4 0.3Fasei 9| 0.3Maruagi nozeme 8| 0.3Mushigarei 6 0.4
| nhozame R i Yanagimushi- Kuroushino-
Foshizame 2| 0.t1iAkauchinoshita 8 0.3 garei 4 0.1 chita 1 0.1
Nashifugu 6l 0.4Mushigarei 71 0.2Shircei 4 0.1
Akaei 2| 0.1|Tsubakuroei 7| ©.2|Fusei 3| 0.1[Other fishes 5 0.3
Yoroiitachiuo 1| 0.1|Yakkoei 6| 0.2Mushigarei 3 0.1
Kue 1l 0.1 Zuguei 6| 0.2 Zuguei 3 0.1
Shirozame t| 0.1Hobo 2| 0.1|Yakkoei 20 0.1
Kuroguchi 2| 0.1 Ushinoshita 1l 0.0
Other fishes 54| 3.9|Yoshikirisame 1| 0.0Mishimaokoze 1f 0.0
(Small Fihes) Tsumari:zmz.l;me i 0.0 Manggatsuo 11 0.0
Meitagarei 1| 0.0/Setodai i 0.0
Nashifugu il 0.0
Other fishes 167] 5.5
Other fishes 58| 5.1
Total catch 1402 Total catch 3083 Total catch | 3023 Total catch 1495

Rz 5 b, 1LBIZ8.4%T, 47, vosF, k=it DE 4 [2RTY, EEBREIIEIR S,

PRARF T, RN, 2FTF, AFTHFLACDONTE0%ETT. 2UTH »& b ERERL,

IPOMRMERDATH -1 BOBK AIRERIT E200FTR LIz L ST, 287K (F121K) BRESERLS.1
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Y%, 2B6KIS L UR27TEASCRNICDOY, ZNEFNT.4, 7.2%%F L1,

PEDX S, CoKBEZyvrF, varF, ¥7F85040 =~ EOMEKRTLD Y, b
ZOMRI NG OFBIREL, BEOREBETR T, L{RNTOEBBMICNG DS bTE TR =
RPREFTFEFEELTONB LS5 ICAHLND,

Table 209. Fishing rate (%) of various fishes per haul in fishing grounds of M. cinereus in the
northern waters of the East China Sea, in November. For abbreviation of fishing ground,

see Fig. 121.
:i?\\\\\"““~\\\\fffhﬂ¥ijffffi;_ Nov., 1947 and /48
Ja;j\;;;;\\\\\\\\\\fishing ground 277 288 289 278 287
Hamo 7.24% 6.73% 2.812/0 5.07% 8.10%
Kuroguchi 28.70 35.78 1.23 26.39
Ubagochi 1.29
Kiguchi 3.40 67 .64 3.38 8.10
Nodoguro 0.10 0.11
Mishimaokoze 0.75 2.35 0.59
Tsumaritsunozame 0.60
Hobo 0.17
Akaei 2.81 2.78 4.80
Isagogangiei 3.04 4.51 0.14 1.29
Shiroguchi 32.02 26.68 3.99 31.07 35.09
Honnibe 3.60 4.78 9.57 1.09 14.42
Akashitabirame 1.00 0.80 1.52 4.32
Gangiei 0.06 0.37 6.25
Wanieso 0.22 1.54 0.31 6.87 1.44
Tachiuo 0.37 2.02 1.12 2.29
Nashifugu 0.02
Kasuzame 0.95
Yoroiitachiuo 0.19
Ubagochi 11.53 7.88 4.78
Ginzame 0.40 1.81
Zuguei ' : 0.09
Managatsuo 0.12 0.86 7.16 2.88
Onibe 0.04
lbodai 0.17 0.79
Maazi 0.14
Sakatazame 0.19
Hoshizame 0.06 2.39 3.36
Other fishes 6.83 5.70 4.03 3.68 11.24
Total catch(box) 236 312 165 347 69
Number of haul 6 7 5 11 3

2) oW m B

REERERE IS (BEE) SIO-GEBORBAKE (55X, 576X, 567X, 564X, 575[X, 565X, 568
z)M%Hé@%@ﬁmomfb6Nk%%@%m%@@bf&éo?@bznfuyuﬁf,vaﬁ%
POV THRICHIT 50 WKGNCH S L E201KOFY T, » 057 L EAST R DRI L, &
ML D IREOEIKEL (5761X, 5641X) WIFEEZTEM L Tl Do BBKBIZ30~60mT, & b biF40~50
mméoténgCCfu7ﬁ14,fﬁl4,v~7u14,vfﬁvz,zﬁvﬁ4,ﬁ;wlF7
TIFA, AAFA, FIFA, FAEF A, TELHHEFAEDY A EPHMEETH B,

* AXNEM. yamaguchiensis PSERICHEBEIND o
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Table 210. Fishing rate (%) of various fishes in Fishing grounds of M. cinereus in each fishing
season in the southern waters{E) of the East China Sea. Note: a unit, one box (containg

about 23kg).

Fishing season Apr. ~May Fishing season Apr. ~May
Fishing ground E Fishing ground E

Jap. name Catc}:/olume % Jap. name Catd:/olume %
Hamo 95 3.4 Sabafugu 1 0.0
Kiguchi 11 0.4 Komonsakatazame 44 1.6
Shiroguchi 120 4.3 Yoshikirisame 4 0.1
Kuroguchi 1530 55.2 Shirosame 7 0.6
Madai 3 0.1 Mezirozame 118 4.3
Chidai 1 0.0 Ebisuzame 6 0.0
Kidai 5 0.2 Managatsuo 17 0.6
Hirekodai 22 0.8 Akzei 70 2.5
Onibe 1 0.0 Tokakeeso 134 4.8
Mushigarai 25 0.9 Ubagochi 29 1.1
Tengukasube 7 0.6 {bodai 2t 0.8
Yakkoei 1 0.0 Honnibe 1 0.0
Zuguei 4 0.1
Ganzobirame 18 0.7 Other fishes 416 15.0
Wanieso 17 0.6
Horaisame 4 0.1 Total catch 2771
Tachiuo 29 1.1 Number of haut 67

Table 211. Fishing rate (%) of various Ffishes per haul in fishing grounds of M. cinereus in the
southern waters of the East China Sea, in April. For abbreviation of Fishing ground, see
Fig. 121.

Fishing date Apr. 8~May 1, 1948 Apr. 12~Apr. 26, 1948

Fishing ground

565 566 567 575 565 560 567 575

Jap. name

Hamo 4.8% 1.3% % % 7.6% 12% 1327 9.2

Kuroguchi 4.9 51.9 35.3 0.8 7.6 54.7 33.3 1.7
Kiguchi
Akaamadai 0.5 0.5
Isagogangiei
Mishimaokoze 1.1 0.2 0.7
Mushigarei
Yanagimushigarai

Meitagarai }
Shirozame
Tsumaritsunozame
Akaei

Gangiei
Shiroguchi 3
Honnibe
Yakkoei
Wanieso
Tachiuo
Madai
Nashifugu
! Jbagochi
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Zuguei 2.6 5.6 4.7 27.8 | 36.0 5.9
Kidai 2.4 2.5 1.2
Managatsuo 4.3 14.5 6.5 0.2 15.2
Higesorihigedai 0.9 0.9
Sudaredai 1.1 1.3 1.7 1.4
Tamaganzdbirame 1.4 0.5 2.1 0.6
Onibe 4.3 13.4 | 34.7 1.1 6.5 | 14.2 | 32.5 1.1
Tsubakurcei 8.8 1.4 1.3 4.0 13.3 1.5 1.2 4.5
Hotarujako 0.2 1.8 5.3 0.5 1.9 5.0
Sakatazame 0.5 6.1 0.8 0.7 6.4
Hira 0.1 0.1
bodai 5.4 2.3 2.6
ltoyori 0.3
Mahata 0.1
Hirekodai
Torafugu 0.5 0.1 0.1 0.1
Other fishes 6.3 5.0 2.7 8.2 2.1 4.2 4.0
Total catch(box) 276 411 293 510 384 365 342 261
Number of haul 9 7 7 12 11 6 v 3

3. RBOEKEERERSOBEEG

R IR B I ot

BRI 5 Z DI L O BERE SR 01T B D> S BT B IR DI

KR & IRIER & DPIR 2 212380 R Uiz, 372D HAbEBED 9 B OEAKRIX 17.0~21.0°C TR0 EKkiE
BIICRROBED D B 10HDEKEI 15.5~21.5°CTRE OHBAI 17.5~20.0°C, & b i) 18.5~
19.0°C ORI CHFEESD b, | WT2iaEet 2.75 (BAfns, sk 2pgEaske) 2R, 1LHIK
14.5~21.5°C°C, 7KIRIZ15.0~17.0°CORMBIIT D 51, 15.0~15.5°C 16.5~17.0°COlic #hFh
IFRIEI D %o 12HITI312.0~18. 5°COBMBHE 72 b, IFHIEIZ12.0~12.5°C, 16.0~16.5°C5 L (116, 5~

Table 212. Relation between the bottom water temperature and the catch per haul (box) of M.

cinereus in every fisting season in the northern waters of the East China Sea.

Fishing season

Sept. Oct. Nov. Dec. Jan
Bottom water temp. (°C)

11.00 ~ 11.50 — — — — 1.00
11.50 ~ 12.00 — — — — 0.66
12.00 ~ 12.50 — — — 3.00 0.57
12.50 ~ 13.00 — — — - 0.77
13.00 ~ 13.50 — — — 1.00 1.00
13.50 ~ 14.00 — — — 2.15 -
14.00 ~ 14.50 — — 1.55 b
14.50 ~ 15.00 — — 0.80 2.09 -
15.00 ~ 15.50 — — 3.07 ) 1.86 2.50
15.50 ~ 16.00 — 1.00 2.26 1.92 1.60 5)
16.00 ~ 16.50 — 2.00 W 2.07 3.76 } 4.50
16.50 ~ 17.0C — - 3.12 4.75 1.20 J
17.00 ~ 17.50 0.41 — 1.00 2.00 2.00
17.50 ~ 18.00 0.83 2.66 1.00 - _
18.00 ~ 18.50 0.25 2.33 2.00 1.50 -
18.50 — 19.00 0.57 2.75 1.33 — —
19.00 ~ 19.50 2.20 2.11 1.00 - -
19.50 ~ 20.00 2.00 2.18 — — —
20.00 ~ 20.50 2.00 1.40 1.00 — -
20.50 ~ 21.00 2.50 1.71 — - —
21.00 ~ 21.50 — 1.75 2.00 - -
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17.0°COBRIC ZNENFR 3 NB. S5 1 HTR11.0~17.5°CogF &3 b, 15.0°CRUT O EKEHM
TSR AL L, 15.0~17.5°COBP THENSROBEEIZRD LN 5.

REERAEHIT 250) B E/KIRN 11.0~21.5°CORBC DIz 2H3, /T DRI 13.0~21.5° CORMBICHDI,
BEhcaH 5 &, 4 AT 14.5~18.0°COMBlICIFRENH b, 5 BTiX13.5~21 SCCOHIFRICIEE D B
33, & b boIT13.5~17.5°COMEPH & 17.0~21 . 5°COMBIC £ NENFIRENRIN Do

Table 213. Relation between the bottom water temperature and the catch per haul (box)of M.
cinereus in each fishing season in the southern waters of the East China Sea. For abbreviation

of fishing grounds, see Fig. 121.

Fishing season Apr. May June
Fishing o ound 565 - 566 565 576 575
Bottom water temp. (°C)
11.00 ~ 11.50 e — - —_
11.50 ~ 12.00 — — — —
12.00 ~ 12.50 - — — -
12.50 ~ 13.00 — — — —
13.00 ~ 13.50 — — — 1.00
13.50 ~ 14.00 — 4.00 - -
14.00 ~ 14.50 — 3.43 — 0.50
14.50 ~ 15.00 2.00 3.80 0.50 0.75
15.00 ~ 15.80 4.50 3.70 — -
15.50 ~ 16.00 1.90 5.34 -— 4.00 }
16.00 ~ 16.50 4.20 2.71 — 0.40
16.50 ~ 17.00 4.30 4.66 — -
17.00 ~ 17.50 — 3.20 2.10 0.33
17.50 ~ 18.00 3.60 1.00 — 0.11
18.00 ~ 18.50 1.40 1.50 4.20 -
18.50 ~ 19.00 0.90 — 3.00 —
19.00 ~ 19.50 1.30 0.25 3.00 —
19.50 ~ 20.00 1.30 0.50 5.75 —
20.00 ~ 20.50 — 0.57 — -
20.50 ~ 21.00 — — — —
21.00 ~ 21.50 — — 5.50 —

DL DR AT E BHE (1949,752) HMBORITONTL SR 23 AL T ® SHIRT 2 & 8214
FEIT D,

Table 214. Showing the optimum water temperature for several important fishes in the East China
Sea and Yellow Sea. A, northern waters in the East China Sea; B, southern waters in Yellow
Sea; C,middle waters in the East China Sea; E, southern waters in the East China Sea.

Fishing Fishing ground Bottom water tempertature (°C)
Species
season | Area | Depth (m) | Range of haul |Range of catch Optimum
T 6| C 45~ 80 | 14.40~21.50| 15.50~19.00 | 17-50~18.00
7

richiuris Lepturus 0| c 50~ 95 | 10.40~19.90 e oo
11 A 50~ 95 10.30~17.00 {15.00~15'50
11 A 14.10~18.50 | 15.:0~17.00
X 12 A 11.00~14.50 | 14.10~16.50
Miichthys imbricata 1 A 41~110 14.10~18.50] 11.10~17.00 | 12.60~16.00
2 A 10.60~16.50 | 10.60~16.00

3 A 11.00~14.50 | 15.20
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12~ 1 A 12.00~17.00 | 16.50~17.00
Argyrosomus {1700"‘"18.00
Lot 3~ 4 A 40~115 12.0 ~21.0 | 12.50~19.50 [112.50~13.00
argentatus ~
reen 10~11| A 15.00~21.0p |§20-50~21.00
1i~12 | A 15.00~18.50 ) 6-50~18.00
e T (18.50~19.00
4 E 14.50~21.50 | 17.50~20.C0
Argyrosomus nibe 5~ 6 E 45~100 12.00~22.00] 12.00~22.00 | 18.50~22.C0
10~11 A 18.50~21.50 | 19.50~20.50
Lepidotrigla " — N _

microptera 2~ 3 B 50~ 75 5.9 8.8 5.90~ 8.8 6.00~ 8.80
. o| a 15.75~20.75 | 15-75~16.75

Pseudsciaena {17-7 —~15.
. 10~11 A 40~110 11.10~21.00| 15.25~20.75 [115.25~16.25
manchurica 11~12 A 14.75~18.25 | 14.75~15.75
12~ 1 A 11.256~16.75 | 12.25~14.25
14.50~18.00
4 E 14.50~20.00 {17.00~21.50
5 E 13.50~21.50 [113.50~18.50
6 E 11.50~18.00 | 15.00~16.00
Muraenesox cinereus 9 A 40~110 | ) 11.00~21.50] 17.00~21.00 | 19.00~21.00
10 A 15.50~21.50 | 16.00~20.00
11 A 14 .50~21.50 | 15.00~17.00
12 A 12.00~18.50 | 16.00~17.00
1 A 11.00~17.50 | 15.00~17.00

CORCRSNTV DL I, BOESEETIE, Ne@sn 7 Ficll CEROKBICAERL, Kol
HEBCENERyarss, sorFul s =2~ l I EEOKBIC, ¥ 7FEhrHo 71 h 3D
PECGKIROKBICER T AEIEA LN S,

4. BIBOKELRERSOBE

FMMIRAI & 2 AR R & BB b e — VIR E D b, B IRIREE O KB DR - D
BAR % BBICRD IEOWE 26 R Th %, v

b B12H (19487) OBEKEILE0~100mOBEP T, & {I7 60~80mD E T ATH » & b5 4
S, P OHENTGEL IUFIRELH 5B, 1 B (19494E) 1213 55~100m 7k THEE X 11, 55~
SSMOMHY S - & b BEEBHE {, &1L T55~60mis J; (Re5~85md 2N AN ORI I RENR X
T Bo 2 ATI60~110 mOERICEE D b, LIS 70~110 MmO G IR HBEE L 7 i s
bbHo IHIT3HATILE5~110 m OHWF THEE IN, 85~105m O BRI & T AICIFIEIEDS DD,
4 Az 60~110 m OWEICEEIN T BH560~80 m 3% » & § BUNEEBHBF/THN, &b hifeo~70m
DOREHHE THEOREIRINTO S, 5 I b o~V ROE C DEIERREIT T 5 O TER L,
5 AiCid 45~70m OFVVKE TRE SN T D5, 205 555~65m OKEDE T AT & b £ 4 g
SN, POREUIIFRENAOND. Tiab b 4 HURREKED BN LI BN TICE 2 Bihis
ENBo LU NEREOFMECL 2720 T, FRBE LIS~ L RKENGES < o BEBKES T
. bx 3 CCORMIDIBIRIIT, 20~30 m OKED O IBEKEE TR & 1, RIS N e b
LT 5. 7 AIIZ45~70 m OPCFFTEE SN, Eh b, 55~70m T »& § £ (S
TN B, PHUBEREI EENER TH 2, CHRABOEIE 60 m UEOKEIC S 572 & Ehi
%o WOFICAR EHI A2 b7 0 v o FIEE Clilihis 11, 8KENE 65~100m 272 b, &/KEEHEE
TENTNIFREPRIN Do 11 TIZ 45~ 110 m OEVEFICERE 535 51505 IFRKEIZEATIZ
%b,7&4mmfﬁibtﬁ%$%ﬁbfméo?&bémﬁu%bﬁmmzﬁ%m%mmﬁmﬁéo
BRI Tl CORMMKIEIATD 5.
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Table 215. Monthly variation of the catch per haul of M. cinereus in each fishing depth in the
northern waters of the East China Sea. Numerical letters put in parenthesis indicate number

of the haul.

Fishing dep(th> 40 | 45 | 50 | 55 | 60| 65 | 70 | 75 | 80 | 85 | 90 | 95 | 100105
N I Bl G B Il S A IR Bl Bt et AR gy
Fishing period 45 50 55 60 65 70 75 80_ 85 90 95 100 105 | 110
. 3.00] 1.89| 3.51 2.84] 4.00
First decade (N (9) (47) (58) (N
June (Second decade (263:)3 ](42? %63? 2(103)
Last decade (1) %87§ 1(103
) 1.40] 1.30| 1.33
First decade (1) (5) 33)| (6)
July (Second decade celgz)s %I%L 1(208)
Last decade %94% C()gég 1(91;
. 2.00| 0.43] 0.50 1.56| 1.00] 1.33
First decads (O] (7)] (#)] ()] (7))} (3)
1.00| 1.45| 1.36] 1.78| 1.10| 1.43] 1.50]
Oct. {Second decade (3) G0 (1 (9) (i1) ) (8)
2.44| 2.33] 2.62| 2.29} 2.24] 1.80| 2.42
Last decade (32)| Go)| (a2)] (2| (D) (3)) (7)
. ) 1.20| 2.00| 1.73] 2.41} 2.97 3.13| 3.00| 3.46
First decace () (53] ()] 7y @9)] @) (7)) (1)
1.00 1.00 2.50| 2.000 1.55| 2.17| 2.89] 2.86| 2.57 2.40
Nov. {Second decade (1) () (D) (1)] Goy| 33)] ©@9)] (o) ()| ()] (5)
Last decade '
First decade éf()] %54()) ()
1
Dec. ! Second 0.25| 1.00| 2.0C 0.88| 1.50] 1.67] 1.20| 1.00| 1.CO| 1.00
oc. | Second decade (D) ()] (D] Ge) (o) (61| ()] (D] ()] (1)
Lact docade 1.00] 1.73] 2.00| 1.54 0.33| 0.83} 1.40| 1.71| 1.80| 1.00
(3) D] )] 43| (3)] (29)] (10)] {7)] (8)] (3)
Ei d 1.00] 1.00] 1.00 2.00| 2.00{ 3.00| 3.00|
frst decade SPECHIEEY (D) (n| (D] (1)
J S, d . 0.50| 0.64| 1.00| 1.77| 1.71} 2.00| 2.67| 2.00
an.{Second decade (52)] (4)) (14)| @3) (30) ()| () (3)] (1)
L d 1.62] 1.38| 1.05| 2.75| 2.75| 2.40| 2.00| 8.00| 1.40
ast decade (34) (8)| (44) (20)| (12)] (1O)| (1) (2)] (8)
. 0.64| 1.33| 2.59| 2.70] 4.05} 4.00
First decade (| 1] (110 (€0)| (16)] (5)
Feb. (S 0.67| 2.13] 5.22| 5.80| 4.27] 1.93| 4.08] 4.36 3.33
eb. (Second decade (&) (&) (16)] (32)] (35)| (1)} (14)] (26)| (22)] (3)
Last decade 1.00, 0.87| 2.15| 2.85| 1.75 2.25 1.50 1.00| 1.25 4.50
(&) (10| (8)] (13)] (4)] (1) (2)| (7)) (4] (2)
First decad 1.c0| 0.75| 1.00| 1.00[ 1.89| 2.94 3.25| 4.00 1.00
J COLCO| () ()] (9] Gl @) (1) (3)
Mar. !Second decad 0.25 0.67| 1.00| 1.18] 1.69| 1.44] 2.33 1.43
* [ (D] () (D) (0] (13)] @] (8| (7)
! 4 d 1.37| 1.06| 0.56 2.50] 0.94] 1.65 1.92] 1.00
ast ceceds (9] (18)| (9) ()l (43)| 3o)| (12)] (2)
. 1.81} 2.03| 1.73] 1.47/ 2.00| 1.33] 1.50 0.67 1.00| 1.00
o o) Gy ) () () (4)] G5 €531
Apr. (S 3.4 . 1. 1. 1.75] 1. 1. . .
" o o () ) (o) (o)) ) 0] (9 (igy ()
1, . . . 1.5 .
ast decade () (9)] (D) (2) (0) (1)
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Table 216. Monthly variation of the catch per haul of M. cinereus in each fishing depth in the
southern waters of the East China Sea. Numerical letters put in parenthesis indicate number
of the haul.
Depth of]
S| 238 40 ] 10 51 %0 | 25100 e
MON 35 1 40 | 45 | 50 90 | 95 120 age
H 1.80 3.65/5.33/5.00 4.11
Aerily 1949 (i0)| (22)| (@3)| (2))] (145)
M 5.22[4.25/2.56| 3.53| 4.32
it (90); (43)} (130)| (15)| (530)
June 1.5010.66 0.03} 2.00
(4)] (3)] (1] (87)| (202)
July 0.50 0.39 0.24
(2)) 23)] (16) (a1
Table 217. Comparison of the proper fishing depth of several important fishes in the East China
Sea and Yellow Sea. A, northern waters of the East China Sea; B, southern waters of Yellow
Sea; E, southern waters of the East China Sea.
\ Month
Speci Fishing M Jul N D
pecies ground|Catch uly ov. ec.
depth
Catch 40~
Pseudosciaena A depth 100
manchurica Optimum 40~ 50
depth
Catch
Lepidotrigla B depth
microptera Optimum
depth
Catch
£ depth
Optimum
Argyrosomus depth
nibe Catch 70~
A Odepth 100
ptimum
dopth 85~95
Catch 41~ |Bl~
Miichthys A depth 110 100
imbricata Ogtumum 46~70/51~70
epth
50~ |45~
Catch
Trichiurus A depth 100 100
lepturus Optimum
depth 55~85/55~70
40~ |45~
4 Catch 45~ 8045~70 110 105
Argyrosomus A depth
argentatus Optimum . — 75—~ |65~
depth 50~70)55~70 105 100
Catch . -
J\/!uraenesox A depth 50~95/45~90
cinereus Optimum 55~ 90/65~90
depth
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X5 I RO 261 DK R U 6B SR 216 E T b, D LIREEAKRER 4 A b o HOM
30~120 mithi by, 4 FiX 55~120m, 5 At 50~120 m, 6 Fi50~120m, 7 Hid 30~40 m D 7K ZEHE
F T2 NENEERS bND, ZUT 45« 5 Bid 55~75 m ORETHRIEL D 52590 m LIE TIPS
DEFES TN D, 6 HiL 50~70 m TEEED BHEELA LN BV ENERTRERTH 5. 7 BT AFER
BB L, T OKE TIX &RANCIFIRIER S 53 {78 b,

PLEDER (LEEE) &R EH (1949,752) 3L & -ICEECHE, HIBHEOMD BEDREKE S
PHET S E (B2173), 7 FORMEKEZ 40~105m ThH 5%, WML B X D s b DZEERD
HY, 9H-10HTld 80~90m, 115 TH 40~50m, 125 TiF60~70m, 1 HTHE0~75m, 2 B Tix55
~65m, 3 ATiE75~80m, 4 BT 60~70 miCZNENH b, SREITED 5 X OHMICHT 2R
KEE S E L CEER 2R £ RIBREKE T AT 5% 5 4 v 7 DRIEKERIL 50~75 m'C,
BEEIRIZ60~70 m TH Y, COEDEBBEHRL NEICHU TRV, 7 8 0 F OREBKBISER 28 LT
40~120m T B3, 108 & 11F OHREREIL70~100mT, BEKEES~9%5m, Tbb =l hOoR
VHERIDSTD O N Do 25 04 TIRAEMZEL T40~125mTdh 505, HHEERIZI10H » 115 Tid 65~90 m,
| BTH60~70m, 2 FTid60~80m, 3 B Tid70~115 mOEEHIKENENL LD, TEDLHPRHE
OIS O B E R N E 5 D DO, $iro n FF TR 28 U T40~115 m OEFIICIBELR s,
P TEEEIL 10 Ti3 80~100 m, 118 TH75~105 m, 128 T 90~100m, 1 B TR75~9% m, 2 7T
90~110m, 3 [ TRI100~110m T, DixH NEIZ LU TOPENMAfDS A b5, Flokr =3 EH»
MU T40~115 m OFFICHEDH Y, 9 H » 108 TiE55~70 m, 11 Tid65~75 m, 12fTi345~70 m,
1 AT 60~75 m I ZNFNEEGENH O, ABOEONINTR LU TPPRNELAHIKD D L IHIE
A6Nbd,

Table 218. Comparison of the optimum depth (m) of several important fishes in the northern waters

of the East China Sea.

N o N
Species Muraenesox Argyros;:z—us Miichthys | Trichiurus Argyn;slz—j Lepzdoglza Pseudg.?;zd
Month CInereus | orgentataus imbricata lepturus nibe microptera| manchurica
Sept. | 60~70 65~ 85
Oct. 50~70 80~~100 56~70 65~ 90 85~95 80~90
Nov. 55~80 75~105 66~75 65~ 85 85~95 40~50
Dee. 40~70 65~100 46~70 55~ 70 60~70
Jan. 75~80 75~ 95 61~75 60~ 70 60~75
Feb. 75~90 90~110 76~80 60~ 80 60~70 55~65
Mar. 65~90 100~110 71~75 70~1:20 60~70 75~80

5. BBOEESEY
Jris S OV RETRD N E I do T B A IR 2 28 219 RITR LI,

Table 219. Appearance rate (9) of benthos association in the northern (A) and southern (E) waters
of the East China Sea (after MATSUI and TAKAI, 1950).

Association area A E
Benthos Range (%) Mean Range Mean
Tetraxonida
Hydrozoa 0.02~ 1.70 0.3
Stomatopoda
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Macrura 3.3 ~53.8 i5.5 ~40.4 15.7
Anomura 0.2 ~ 5.1 1.6 ~ 1.9 0.8
Brachyura 1.0 ~61.6 i5.5 5.8 ~ 7.1 4.2
Lamellibranchiata 0.1 ~ 3.6 0.9

Gastropoda 0.4 ~ 6.6 1.8 .0~ 6.6 3.2
Cephalopoda 1.0 ~ 2.8 1.3 .4 ~58.1 31.2
Crinoidea 0~ 0.8 0.3
Echinoidea 0~ 3.2 1.1
Asteroidea 0.3 ~14.3 2.1 16.8 ~50.0 30.1
Ophiuroidea 0.2 ~ 7.9 1.0 0.9 ~ 2.9 1.3
Holothuroidea 1.4 ~81.9 36.6 0 ~30.4 10.1
Actinaria ! 0.2 ~ 5.9 1.1 0.1 ~ 5.8 2.7
Medusa 60.5 ~80.6 17.6

TOED SIS OIESEEYE U TR v, »=8, r~28 77 5ERERTHL, v
133.3~53.8% (Fig15.5%) OHBEZERRT, THOHERKICE > THEhENH . BEEBEH O
Wi 2 7 (Nephrops thomsoni BATE) 16 L8 Penaeus sp. TEIND, BNIKEFIEVELL
B, B oI .0~61.6% (E15.5%) OHIEERRL, g kE, (80~110m) 1C/2 313 ¥ EHRIC B
The BRIz HIH=, vvAvH o8I0 ar v F=THREING, £y h v H =3 BHERR
LEMICE, F < a8id Molpadia sp. 1 FETH b, #DHIARILL . 4~81.9% (E¥36.6%) THRKIT L
STEUNEDD B, 207K, 296K, 287Kk 0298K (45 121 M) 7z & TIREBS RN b nIR®
BHBIICEE L TN D 79 P ERHD L XOMBICHERET AR T, ChISORHTR A ED A LN
Ve DI EE FFETIZA F 2 F I T Zouvhs 206 KEUEDKEICE AL, © F FEIRBREOERIC
bl > TR EBRER TR, FloA 0 « 2 IFETREA I TA D, v V¥ A0, AVAAD, Fo¥s
A%, &3, FFATLAPFIVCEHERRL THET %,

EEESTE AT - 428, v b7, = FYv2@8RL0W o EBE L ERT B, A H - #2HT
Baw4hivy vy A A TREINDG. & HDINEIBEIEEZRUZECHERT 250 P LEL
b b, b FFEIZSRICE LSBT BN, &£ 1rse6 X, 576X, STARTIRBEEL, HEWREIIED
NbHo T EETIE Penaeus sp. HMERT, 576X, 575X TR U UVIEBEBRBEVED S, F v I8
B AR L T AD & A— Molpadia sp. 1 ET, 566X prulr& UTHEIKEIES D, BRI
HEECHEDN A, CNbOEP, H=EHTIE, STBREETICA v H =, F¥ R, 24700 F 3y, £k
BRI Tl awH=, av<vhH=, rITHT v EEREZLIERL TS,

6. REEDTE
1) AL 2 BEROET)

E IR LRIEBIT s 5 N0 BH—0VEEE EH ABAEER LT 23ke) 2R, BHICS
BIEHELEE R UL NIOWE 122K Th b, CORPRT L I, EENERS L 0TSO0 BT
WEELSH D, KBNS T S AEAN D b &5 UNRBIIE IR » I Ty n 7/F « 2F 0% « &
vEReAFHUT v aFFRlbBooNs (BHEEF, 1948,'52)

2) BEHOREED:ER

19485812 40> 5 19494E12 O, B AR 3s L O BESES THRELIZ b e — VRDBEREGIC X - T,
NEOBEINEERE P E 220 B LIIW > TR H L 123K &8 5,

T HIEE A SO A TRBHORERNE , HWREBME, 7ol & B TR AR TOREEP D
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Fig. 122. Relation betwesn the catch of M. cinereus and the moon age in the fishing grounds
of the northern waters of the East China Sea.

DE T LI DO TR RS COMBO BRI B U TH B & (BB22138), 27 U4 2RROTIEE
RAULS BEmOod BT EPRDEND.

Table 220. Showing the section of drag times.

Jams — Month Feb. Mar. Apr. | May June July | Aug. Sept. Oct. | Nov. Dec. Jan.
© \

Day break 4.00~ 9.00 3.00~ 7.00 4.00~ 9.00 5.00~ 9.00

Day light 9.00~16.00 7.00~18.00 9.00~16.00 9.00~16.00

Twilight 16.00~20.00 18.00~22.00 16.00~22.00 16.00~20.00

Night 20.00~ 4.00 22.00~ 3.00 22.00~ 4.00 20.00~ 5.00

Table 221. Veriation of the fishing rate per haul of severa! important fishes in drag times in the

northern waters of the East China Sea. DB, day break; DL, day light; TW, twilight; NI,
night. Numerical letters put in parenthesis indicate number of haul.
Month Oct. Nov. Dec
Drag
NDB DL | TW I NI DB | DL I Tw | N! DB DL | TW | NI
name

Hamo 2.78/ 2.25 2.00 1.83 ] 2.00 6] 1.75] 2.25] 2.68 3.00 4.18
(8) (24)] (12)] &) (&) (27| (7)) v (9) (27)) ()] (29

Honnibe 1.70, 2.18] 4.34) 1.87| 1.00; 2.90 ¢] 1.71 4.701 2.50 1.50] 2.80
(8) (1) (12)] @) (6)| 0| (7) @I (9)] @) (n (24

Shiroguchi 9.10) 9.80 8.30 11.27 0 |32.80 0O | 32.80] 12.20] 20.30 37.50Q| 22.40
(8) o (2)) @) (e) 7). (7)) (| (9) @) n @9

Kuroquchi 6.67| 11.50 3.50| 9.30 4.26| 12.12| 1.60 3.28 | _ | _ | __
(8) @ (2)| o) (e) (@ (7)) (1

Kiouchi 5.67) 2.70 2.00| 4.00 14.00 15.20 0 |20.200 __ | __ | __| __
(8) ()] (12 &) (6) () (7)) (1)

Tachiuo 3.00 4.00; 6.00, 3.00] 2.41] 4.32] 2.00, 7.64| 1.40| 2.00] 2.00 4.30
(8) o) (12)] @e)] (e) @0l (7)) @ (9) @ v @

Akaei 1.00] 2.75 7.00; 1.66] 1.00] 3.00 0 1.36] 1.33 1.46 0 1.25
(8)] (v (2] @e) (&) @7 (7)) @ (9) @n Gl e
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Fig. 123. Variation of the catch of M. cinereus by times in a day. A, northern waters of
the East China Sea; E, southern waters of the East China Sea. Vertical hatched, day break;
white, day light; oblique hatched, twilight; black, night.
B.¥v 7 #+ o
1. & %
<~ 7 ¥ TRARS L CHBINBCOTT A EEATD 5. ANRETOREILRZOT b &, Bl
(BREVOORT, 1856), Mi% - @& - By (SNYDER, 1912), HETE (MATSUURA, 1920), EIl
(8, 1927), @HF (FH, 1929), F (hi, 1984), L GEEL 1936,740), f&F Uhib, 1936),
f (TORTONESE, 1939), Bl (Fril, 1940), BEZZHGME « 38 OllL, 19495 Flie &I, 1950), 3
RETOELETEIIJORAN & METZ (1913), MORI (1928), MORI & UCHIDA (1934) 2E¥dh b,
EEOIE TR, B Ttk 30° DREORMKEICIEN SN E ) Th e $TTRFBORTHRET
R (BKE) POTOEREZA SN, FERIEEESDOERDOL 5 Th 5.
2. BEEREBICHITEEERE
JKEEREPEE (1953) kb &, REAFECKS T 2~ 7 7 TOHJIREBRIIE 222H/DBY T, ki
BHOHE (6~8H) Wiz, BpbLZoiiE (9 B~3 H) &, £ UTLHEBROBERBIFER %
BUTHENEEL T b
X000, EE L 2VAETORBRABROBRIZ, 124 ORI L 5 wWiseRo A Bk ZEE) -8
LI, B 5 LOMMIE <, FR R ME»E LV,
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Table 222. Monthly variation of the amount of catch of C. myriaster in several prefectures faced
to the Inland Sea of Japan. Unit: kan (3.75 kg).

N Apr. | May. | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
Osaka 2116 | 2804 | 2223 | 965 | 118 | 4399 | 8357 | 5456 | 2999 | 2250 | 3813
Hyogo 2392 | 3982 | 3177 | 2234 | 3283 |14427 (15788 | 6527 |16556 | 8272 (10049 | 7784
Okayama 1866 99 | 1729 | 1929 | 3394 | 6652 | 5705 | 6178 | 4540 | 2724 | 3567
Hiroshima 16632 {11289 | 5664 | 4938 | 6535 | 6947 | 6960 | 9177 13390 | 9523 | 9375 | 9774
Yamaguchi 1752 | 1104 | 782 | 2395 | 2465 | 2775 | 4579 | 4219 | 2517 | 2141
Gita 366 | 388 65 21| 300 | 218 94 | 13t | 320 283
Ehime 1028 © 815 | 1057 | 2938 | 4975 | 4077 | 3127 | 3212 | 2761
Tokushima 5664 1744 | 456 | 437 | 219 5 20
Kagawa 3504 | 3438 | 3187 | 2277 | 1867 | 6125 | 8775 | 6384 (39455 | 6281 | 5767 | 7290

UL, BEDRIEL, iR Eiao/KEED AN, 1952ETIRE 125K k5, B
ICHFIRIEN D, B> KITh) Tz, THUSRSEITH 505, /DEIEEMEIC L - Tisg (30~60m)
KB, COBEERTS 5 EPEE I N5,

£

Haof

o)

(—1

<
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=
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<

=

S 8f

=
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(&)

w o 4r

=
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o et
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124. Monthly variation of the average catch per trap
of C. myriaster, and water temperature in each
fishing season in Hirao Bay of the central waters of
Suo-nada., Note: unit; number of fish.

Ry
@

P LORRPG, SROICHKOBREIEDRRIAE £5 &, FRER BB EIURL SHL Qb T

LB EBDPB,

FAPTERED ~ = IHEUIZ L S, 5 B9 LREINIAD 4 ~ 5 b BRIOBHIC, REAE S EREENS
CLBRICERL, BRCRETE 2T, 208, RAFR UICOCEREL THEOEINEIE 505, <
7+ AL ELOBEN D D L) ICHESND,
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Fig. 125. Monthly variation of the amount of catch of C. myriaster in the central waters of
Suo-nada. Roman numerals show the month: H, Feb.; IV, Apr.; VI, June; VIlI, Aug.; X,
Oct.; Xll, Dec., Arabic numerals show the amount of catch; unit, Kan {(3.75kg).

O], 1956; @, 575 ///, /58

2 B
NEI XU Y TS TOEH, BT CICHIECE T A RERT 515
IO L FEEHIRESIC IS B E ORERIZEE 208 REH 209 ROBY TH b DL

TS & & NEDRBERIEEARD 5 ~8 %2 HD b,

3. /KR & RS - OBIEIE, H212EEE213FOMWY T, MRS IR T 15.0~20.5°C,
BRI Tl 14.0~21 O°COBBIC ZNFIRINIT, ZLTNERG IR YT, vayF, sraxisdtt
2F Al & X DIEKEOWENC, ¥ VFRIENFH YT LD OOBECIKEHE TIHFREPRD 6N D,

4.

EREKEEI30~120 m T, & L CEO» b A DHRfIZes~90 m iT, Fd 5 WE OHIRIZ0~70 m il L

NENEREEEDRIN G, F U THBOWM TR 2 a /7Py a FFIGLUTERNC, =~ Li3idF
CAREHENT, ShEFFEa7 Y I LD A OE L ACABOBEMMD LIS ILHLNE,

5.

TLERIBIC I A EAEIE = O, P2 PO BERETE S, A S8 e b

RS EBENENEETD Do

6.
7.
8.

NEDEEOEE RS S L, AR5 BIEGED LN, PMERICEEUINREY D 5.
BRBORERE, BEIE L, WEES. T & EER TREIEICRT 250580,
< 7 o TORENE 9 A b 2HOERREIICALNS.
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BhE  AEEICET 2 HEAE LR
Chapter IX. Comparison of the life history of three

important apodal fishes

¥ A B &

B L EAEE TOHRICE & 0T, ~NEL w7+ TOEBICHATIEELZENL, Lol
WWEBRRINA, 35U F SEOEFIICHT 2MEORE25IEL T, 3 FOAERE 2 LKL 15

1. E oy

NEGBEIKSE,  EBERCERT 5 b O TR HAIRKEOKE 40~50mDYE « BIRECEWEEHTDH Y,
N = OEE b, £ U THINSSERIIER OIS — BT L T 5 C L3 L CHIIFHOERD
BROURAED & —HCFT DN B T L DT & Tz IS = TREM BN E U TEREAR (81215)
577 K> b N — L Tz B IRV AR IMEROAIR T,  JUNTEBEKERICAERT % $ O TR ZDBRFKET
(FEIGX KBERFSETT, 1955), %o EREED N CRIBBEDEOKE T F 4B, 1952), ZNENE
IS A EDPSPICINTN D, PLED L ) iCE DEINGIREORERE TITON, U b EIMEIES
Fich B EDBEEING,

U XOFEINZ, SCHMIDT (1906,709,/33), DELSMAN (1927,729), EGE (1939), JESPERSEN(1942)
FIOMH (1952,757) Zz&ick AE, HBELTEED, U bKE 20000 EOFEEORETITHONG
L9 Th b, Tixbba—n g 74 Y 0EEYF FTiddtig2~23°, HE48~65°0 Sargasso Sea T,
FH F400m, KR 15~17°C, HAR 35~37 % D ECAThHHEVDH o ERAEN I CRAST RN
3 X220 4 YETEEIY 5 (SCHMIDT, 1933 ; JESPERSEN, 1942) ¢ & ps#i& s, BAEY F ¥ Tl
30 LIE, 20° LI TRERS 5174 5 & (SCHMIDT, 1933 5 §i8F, 1952) sh T 5.

v 7 TTCRRANEEEN A RBETALNINC E, FED 5 S RENCEL 1RO B T,
BB R U E 54 LRE SNV &L IRBIT IS AR ROIREEYSKTERERE 7 5 o Conger vulgaris
(SCHMIDT, 1911,712) WL AEUT AL 2w s, BEIROBEKETHLNS LEA, IHK
DX LR TYHOFRPRRBCE 22U TEET AL &, ERURPENC L2 EPL, Bl Y
FED L ICEEED LT ATREL, BEEPRBICEL EEKETH D, U BEREY » ORI
X OEERIARIC IS 2 E & ABRIL, DT L IBEOBERN S OO TEETH L LEBDNAT LD,
SIEHIREOHRTH D, FEFEHEEOR B %8 J/ g & ML 12,

2.% K m

AT IS B o' OBENEOBIIE b THMT, S35 RAU CERERE 2 oicabh, B
DBZKIR T g0, Bde 5 FIC I, U IR IR L, TS dbde b B P > THRN A, LT »
TERINIIAE=OINZERICE > TEGCEEIGE SN, CORICRENEABHTLEEZBAON L. AT
ZRRIC L 5 EIMKIR20~22°C Tio L 63 TILT 205, BT b (ENHOBEKEIX19.0~23.5°C)
B CORBTIMEY 5 EBbn s, U CEHEEINKES L 2 0 Fl/KE TERERMIC L - TH{LE
BIOWEIREL 120 &5, FRIHEBEIITH 5 & 2HRL I,

> EOFEHINC O T GRASST (1919) © SCHMIDT (1909,725) OBFENSEH 555, RICHER S
TV GRASST (1919) 1T & % £400~500m DB THNIZH L, & C TREMTON, WkTs &L,
SCHEMIDT  (1925) (ZHEFIEIC L > TELNIE L O ¥+ FRBEOIMINTN § EEFE IUIFEL S
2 OICERER L NHEROIREED 5, PRZ400~500m DfE CIEEREBITH A L L3N TH B LR N TN D,

v 7> IO SEERFENTH B Lk, REUEOIIEAIIONREE, (LS omRke o s, &8
DP—RECHEREL TNB T LB L FENL BN OIBINCARLT 2 C L S L HETE 5, EIGENMANN

(1902) & Tile-fish OB T~ 7 7 Tic X {LIIVRREL, FEATEERE7 - T8 O EMEIC
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HHEL, Tz CUNNINGHAM (1891) i3 KPEREEE 7 - o Conger vulgaris OYMELERMEE L #EEL T
VAo

3. FABLUHA

NEDOF B S CHERIZ DV TCRE (1932) 13, L7 be b2k DERET 5B 8 A Ta~108, 2¢
MBI DR AAEIL 100~ 115 mm, 7KE20° CHIBE T L Z15AMTIE EAFERER5TL, 74mm {51000
JONEIIZ Y, FRERAEIZED ORI EICRADOBEESBIONS C L 2HMEL T b, BREFEEK
BWMTEENL L2 E CATI, 107109.45 mwm, 10F1047.0~49.5 mm, 12 71763 .5~ 66 .0 mm {15 HHE
REZNENDROPETEREL . T2 BAE (1932) OLE;» ST 2 LG 1 ~2 5 B CEERT
ETIRET 2, U UEEOBEL LT LT~ 7+ TERAL LSBT A L2 h, & 0 ATEEHR
BRI BRI CE R L T 21 0iph & THAOHBUL b D THRN, LU, FROE WBIEHOE
PO IR, BT 02 - 1M - MO, B O BRI CRE S 2D TV A0 TSN
PEEA B,

FAYAEYFFOMARIL, 2Bz 7~8mm, 6 BiCit30~35mm, 9 FITiZ50~55 mm, 12134 T
FBHADBAERO~65 mmiT L, XHIRICEIE®FET L. 3 H~ 5 BEs5~59 mm iC &L TIRms
5C L%, FIBEPLEICPTTRMLIza —0 v Y > ¥OFRIE, EINEOERD D 100~300mOE
O—HHIED > TEBL, Z0O8% BRI 2BEEFE 2>, BE06 Biridssmm, X5k znTE
D6 I ABITE D, ReAEE?S mmiZL, EEMZETARKERETY, B4E0 3 Av o HEY
ETBYAICA - THE 65 mm ITH/NL, LD kSR (young eel) WHET A &% SCHMIDT
(1925) DEALCL T B, £ LT O/, {FHAIITIE microplankton % & » TRET 523, ZERBRILH
2L, RERMOBMEABICET AEMORERETCIOWTHIMAT S 0 & 2 HEEL I,

Bk, BBTEHRRNCIGEL 1o~ 7 - TOMEBFRIE, TTIHR - BIICREL, BRI 52N e
BEERBL, 2 RPRROBAECEDEIIICIERE SNITBEIKBCRAEL T b, X5 IERALTTA
DEEARELLUTOREZEDOLL, REOBEDERBIKEOEBHE CEE23TL, BEOREK
BICBEIT 2L 5 Th bo BT TORYEALNEHIE 4 B TFa~5 B LT, ZECET 2Bt
L E20HTH D, &TATHID S LEBYOBRY, T0bbAEPET 5L TOMEIRIZ -2 b LI
B3, EEHIVEP OB EEZAONACEPLBLF 10 ARET AL 5 KEbNA, CUNNINGHAM
(1891) 1 & 2 L APEEFE T + S OBHEING Z DBINCIIBIIC X - TR &I X, T LIREKR
WWHEEZT 2 L TERRNEPRFEL T4, $RbLEFAR I — 0 vy NEYFFOZNI Y b 3L ICBERELIT
EL, EEAKRRZOES (FE) ONDIREFNIEEFITRSVEL, IRBERIET LTI BLE
AREE12.0emp D 7.5 ecm Tk x WL, ZEILHTAC L2 MELTNEY, <7+ TRohe k<
BT be COMITBY B~ 7 7 TORMEE, [BEMOERIER - ZBHOTfus X 0RO b b
KHEYBAED SN0 UrUERESR TEN» O HASBRE Y, WE oMo ERSEe L 08 E
PWRERMART D, CHOUNFEEPL7F T4 97 & (SCHMIDT, 1909) EREU I 5 i{HEMDY) - M
WK OWUN T A 2 TR U CTEEAR 2T A X 5 KEbh s,

PEOC &b vd ¥ESEENT « v 7 F TOFRI L ORERNCISU 2 BEFHAZHEL TH 5 &8
12675 %,

4. REREMA

FTHEELOWMERICL % &, BIERTE, BEX—ISEDRBOEHRT 10~15cm O e BEET 50
WHLND XS THEH, FEITHKERTE C ORI X 0% « K OIRIICZ DEZEIEL 72 & Bb 5 2Ho0
AERBOPWRTHERT 20 2BEL TVEV. L Iohi o THIHIRRADEFRRIBIC O T b 6 7515, 5
Hﬁ%9ﬁ®@,I&bf%%%ﬁ%ﬁﬁf@%9~w0mnngpnx&@ﬁ,mﬁﬁam©ﬂmmT
ﬁ%éﬂéﬁ,cm%m%zﬁﬁfééocm%®%@@mlaﬁ,ﬁ:ﬁ,@ﬁ,4ﬁ~¢:£@£%ﬁ

— 289 —



496 =1 s ﬁ %7}<%Eﬂﬁi 8(3)

BODY LENGTH unm;

l:'f
U L 1 A x . 5 1 2 L ! i i 5 ! i 1 ! PR}

Feb., June Oct. Feb. June Oct. Feb. Jume Oct. Feb. June Oct.

Fig. 126. The growth curve of the five species of apodal fishes during the larval and
metamorphesis  stages. A, Anguilla anguilla, after BERTIN (1956); C,
Conger myriaster; J, Anguilla japonica, after MATSUI (1952): M,
Muraenesox cinereus, after UCHIDA (1932); M, Muraenesox cinereus; R,
Anguilla rostrata, after SCHMIDT (1925). Parts of the thickened line show
tha period of metamorphosis. Parts of the broken line show assumed growth by

author.

ALTHRER DO 5. ZU THTIEE 3 OTH 3, M4 ECERENCORNT 243 Th o, T
Feb b 5 BESEAGED b A DRATREDEIL C L IREOBEKE TREEE 2 DO, BEIIMNET <
* EBTE O KB L TR 5, 2L T OO, ABLBEEY b LHAR 0D D, 10ALE, #
D 4 B D T TCOKETRIEEIRIRL, BOLNLRT 5 &4 EHORBETL, 3L, LOK
HiC BRI IBATT B &S, KBRS T 25 L ONBP/ MNUERMBICREINIETH 2, TLmD
W S N ARET, BIHOE. U Iohs - T2 - LRAPRKAOTECETHR 2B TH
AR BT 5 A D EEAOND, L3 UIEEOEMIREKEE NETY (FLR, 1952), Tl
ST - WRCEET A AT (R, 19483 /115, 1949 5 PREEDOKEERTZERT, 1955) MU & 5 KEED
BB, T OENEREEEACEHLG OHKIKIRONIERNEE» L, Y X Ry, BELELIET
BAEFERNT 5 X 9 Th B, 2L T EDHEMIIIS L ZI0ERR BN, MEEK (1916) ik % &, BK
WA ot m —1 v SEEY > FORERBNIF0 LT TR EL, NI, s SIERL T, REEREHR
EFTBI 2 TL, FadE - AP - BRI « ) = o IR« KB - KR EOBIRKEREY 2 R TE
FER OO BH, KHEISARETODKIET A L 5 Th s, PETERSEN (1906) 1L X5 &, BOKIKA -
T b HE 5 4R (FRE29 emPl 1), ASHuL 6 FEkEh b 8 £8K, Mk 7 40F (fREd42 emBlE), REH
8RR b 9 A TREN THENMEICE 2 & L, 27, HORNYOLD (1931) X, #id 8 ~14 (FhE24
~5lem), WHZ10~184F (PRE37~100cm) TENEFNEAL, B oHLTHI TENLELD S L%
Bl 5t L7z, spawning change [XIFICA - Th b AaucHEL (CALANDRUCCIO, 19193 TORLITZ,
1922 ; EHRENBAUM, 1928 ; D/ ANCONA, 1927), ¥ I-EIEEE %L (MEEK, 1916), HEIIZEET 2
C 3RO EC A%, BERECEREIBEICH - THEXKL 201 5 (PETERSEN, 1906) X 5 Th b, EH
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PRRATHBICONTE S & INTEDS, HAY Sargasso Sea b = — o v UKL CESERT
LERBAONT, BANETEARRRTICD EBET 505 5 ONEEETEE 2551 25 NTNHTh
%5 (PETERSEN, 1896) &L, NEEBIUAEOBRE, LROIE, Hirek CBEsoRL, TMomEEs
#6413 (SCHNAKENBEK, 1934 ; BERNDT, 1938) . &7 O, KPEEEEE 7 7 T8 AW % “rubber
conger” DIR#E (CUNNINGHAM, 1891 ; PERAD, 1930) T% L I3FET-¢ 5775 5 (BERTIN, 1956) &
WEIXNTND,

< 7 TORERIT IS L 2108 E TR
FRREITD, TEN (1 ~15m) 7k . ‘
BICEET %, DO & OO 4000 1000 SO0 200] 100, 50
EBAEFRECL EEL SR HAL THRE
OO, 7 o 8 BEITIX 10~15cm (T
REL, T O SHOMBMET S
MY DX 51035, %5 1TFICIZ20em
FI2ICREL TIRETEIKL, C &l
B bR U THER S RETE 21T
25, FEBFEHEKEO v 7+ TOES

ABYSSAL REGION SHALLOW SEA REGION|RIVER
DEPTH (m) - .

.20 10 jo

A. anguilla

AT 75 &, 10mEBOREKET 100
B2EANBL 2L 8 E L, 10mUBEDSE £ 710
OETAE, (10~30m) LIME (30 ?
~60m) DA TIZ 2 Ff - 3ERDE R
SITHBICEIDN G, X 51T 5 R D -3
7 FEB D EFERNZ10~30m B B O K Eso z
B E, B, B ik o 2
B, USRS & T OB & oo
EOBREHDEDL L, =7 F TOWE L 1//// C. myriaster 2
JKERIE 1 ~100 m iebiz b, a5 _ o0
KB T OWBIRAE 555 &, 34D 1 =

R OPAERE TS e B30 (M s
BEIBERD LAY, TNLLEOBES SA
BUIFERNTH B, T0b LEAERENL WY [

Tt & XA T, Bob 52 OHE y. I
HUIRBKEL CAIES B, AiKICIET 2 7 ¢ cinereus  F100

R, MEMEE A 44E, BEOROT
i S4ETdH 53, ENFAORIMT N

Fig. 127. Outline of the vertical life cycle of the three

TS TRV, HECERDN iRk species of apodal fishes, Anguilla anguilla (after
i, NERALND LS ISR AL SCHMIDT, 1925), C. myriaster and M. cinereus.

o 5 g gt A, adult: E, elver; L, larva; S, spawning ground;
oy, HED S BN AT Y, young. The brokened line show the spawning
T2HME I B L DEMND 5, Hi b migration.

FIAHTH 505, Frk4Bi3105.6cm (kHE3. 11kg) WHET B 3DOWBH Y, N=DIFFEEFLISIC
10#EL) Ritds . &k 5 T B, CUNNINGHAM (1891) i€k % & KFEEEEE 7 - = Conger wulgaris TiLAE
TEREDFEE T 5 LRI BT ER U, FHROMEEMIEL GBIUMEL Y, & QBRI EREN R

T, FpnF — Rz, BERBEREL, BEEAL, DOREERRZLT b, EISEEEY
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BIASEL, LithioTI OEOEHEIERICE, FHIC) 2 IHEROER L, U CHUES AT &
S TS EUREET, MUSIREIC s 2HE WY 2/ NEERS AT ¥R eI, 7 F LD
Conger vulgaris * FEFEEROREDREICT 3 OTHEIEBOLNC EREIAPTRIY, BEHL2
DOREITEFHIRATEOEE 28O L EEL B,
DI F OO & BT b £ 0T, 50 v SEEY T X LG s L v 7 TOEENLER
BEOMERERL, HBUTHE EBI2IRO L5 Thb, TEOL IFBMOERRIY & Fpd ok bR
XL, NEBESEFMIN,
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FE=E BR(<TF D)ICEET
Part III. Culture of the conger eel

B il t FHA

Chapter 1. Larva and elver

F X B B
AROFEBLRERICIV BBHIE, T TICI9S0MED 5 LRERN S 103 MEHO 3 OXER 3N, 2150
SRR AGRICBET BTN A (1917), T B (1922), BB (1932,/33), AdFe (1936), #MFF
(1937), WL IGA (1938) L EiTk - Tk aniz,
EHEI 19544, AR EKBICHBRTALV S b2 7 b ADKEDH = 7 F TOFRBTHBC & 2D
W, RRICE 73 ) BRBOZEL, WEE, A, ARSI L MERS SOV TERTLE L biT, &
B LOHACENNERSEICET A 2, 3OMEACONTRE LI,

REBOME L LU HE
AT 2 A BE T A RBR T, MEMOF & (2E10.1cm), EFREIDHRA (£E10.2cm),

R 2T 3, B4, (RFEICE 2 3 COMBE/BIROLA, Hadkige k CIRFEKER & 28R L 17,

WERRTE, 17 RMBHETHREIN AR DEEEEREREOKE (5128K) wivgL, 85
H, FEES L OB SWCONWTEE LI, 548, ZAKFE KTk (2.00%0.57%x0.60m) 355 ALY
ki (3.00x0.30%0.26m) REMAL, BIFICGIEBCEI0cmOE, HBEITE | mBITE (NG, W,
BEZNZNBLC5cmDBEICE S, KNOHEDFFRPHALUTENSE L, 9980 OKe2E
P S BALUTER ¥, MAREOBETIF 5 83y F 3FERHN,

Fig. 128. Aquarium.
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RS 2235 & B 29BICR Lis, T8b BIEHIOF AT 6.0°C TORRBRML, 2.5°CTIE
ﬁ,@@%%Tié@<ﬁ%ﬁ%wkoto¥@%%@H@T@4WCT%%%Mb,%%%%%,ﬁﬂ$
BARRE 2 5 CRETAL, 1.8°C TAEZRIRABE 72D, 36 1 2303 HIC (RFEICE L1, S IERARIORER T
3.0°CTHEERIIL, 0.5°C TRIICE 7o YLD 3 H RIS 5 &, MEREOE MR PO UL
KBTS L TEE S, ERRIORMICHKE Lo b OTE s h i s, CEITHRIOF &S BRI
6.0~3.0° CICKIBDIE T4 2 ) MDD K Tk 4 L BN A NN T L5, IRZKRO SRR
B RO BB S EESEN S 5 C &, GFREEN LT HE DL, KHOMHKRDE.07CUTIT
RT3 LSS RBERMTOMBRIRNETHE L EREDBDNPD.

iz (1938) 1wk 2 &, vFEOw s A ARBOKEE FICTS 2 BRI, HReokBeRTLIZESD
1, 0.8°CTAMA DB, THbhbw7+ TOMAL T FOLNLBEAL IS BERTZ L > T 5,

Table 223. Tolerance of the larva and elver of C. myriaster in the lowering temperature. Note:

Exp. 1, development stage (10.1 cm in total length;) Exp.2, semi-larval stage (10.2cm in
total)length; Exp. 3, semi-elver stage (7.1cm in total length).

Experiment 1.

Water Variation
. Counts of
temp. Tire of water ul ob "
of container| (minutes) temp. (;Ffl:tIz; servation
Q) Q) :
1.0 0 — 54.0 normal
10.0 5 1.0 48.0 /7
9.0 5 1.0 445 rest on bottom
8.0 12 1.0 40.0 lie on bottom, sometimes swimming
7.0 12 1.0 34.0 4
6.0 19 1.0 30.0 lie on bottom
5.0 31 1.0 24.0 abnormal swimming in the middle layer
4.0 18 1.0 12.0 mouth open, abnormal swimming in the surface layer
3.0 5 1.0 — lie on bottom, slight convlsions
25 3 0.5 o rush about swimming, convulsions and syncoptic state
) : (4 hours from reception)
Experiment 2.
1.5 0 — 42.5 normal
10.0 10 1.5 42.0 ”
9.0 14 1.0 38.0 rest on bottom
8.0 10 1.0 32.5 sometimes move the tail
7.0 11 1.0 29.5 ”
6.0 13 1.0 21.5 4
5.0 15 1.0 18.5 4
4.0 15 1.0 17.5 roll the tail, sometimes swimming
2.8 15 1.2 16.0 rest on bottom, slightly move tail
2.5 28 0.3 15.5 rest on bottom
1.8 20 0.7 o mouth open, rush about swimming, convulsions and syncoptic
: . state (3 hours 13 mins. from reception)
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Experiment 3.

12.0 0 — 48.0 normal
10.8 5 1.2 38.5 normal swimming at bottom
9.8 10 1.0 30.0 rest on bottom, tail move
9.0 10 0.8 24.0 ”
8.0 20 1.0 18.0 ”
6.0 27 2.0 15.0 rest, sometimes swimming
5.0 25 1.0 13.5 ”
4.0 30 1.0 12.0 ”
3.0 30 1.0 10.0 lie on bottom, sometimes abnormal swimming
2.0 5 1.0 - 7
1.0 13 1.0 — lose the balanf:e ?F swimming )
0.5 22 0.5 . ru(sz ;flit;t Fiv;';‘mr:elggétiizr)wulsxons, and syncoptic state
2. FRORHE 6o
BOWEIC I E 7 F AT, 4 BT T3l O 5 . T
20 E R EM L UTEET B AT AT 5 = %
'{’}"%iﬁ) %WFQE% LT &_(Dﬁf?‘:?%‘g NAPIT 5) 40+
DUTHE Ui, ZOME, MEROHN TS -
REV S DO TH BRI s, 20 FEPD % 30t
FINCE L » T B BEICRE SNIEDL, 2 g
N5 OHRIEBTEED B, & L ICHIROML & 20r
BUlD DORABERULY, FoRbBN g |
THREOERBDPTHE L TEEFELIZ S D, 6L 8 0
BIELIC DWsH L, BE s LT %A@ g ol
8 12 10 8 6 4 2

BEDTH D, BEFUE Y 57 BEEICAHELI
BHNC s, LPLIDE 3 BIEHNTSH, WATER TEMPERATURE ¢'C)
BBICEROCH REBIRMT C oItk Y, R tomper
72 B L G5 R o e o o
IR ARSI I O RE T, FRBA dot, semi-elver stage.
BT 2ddvig, BETHHED THEEE LT
B2/ HEPTEI, 1HIEUTI9S74ES HISHICGES (BN THREINIIEFARD S b b IEE
BN B2 HEKFECNEL, BEEY 2RO IR 2 ER4EET 1. T2h b afkOBEIERI240.9%
(385) Tdhbo CNLDEIEAITIT LA CRERIECL > THEERZIDT, DX ) ZFELHE
BT2 08P, UIDNCE 2R - TENT %, HIESREEELUIRET L Z0ORBIBLIT D
DU TEL BN S,

LU, RHOBRIBUBOFRORESFARICART A H 2 77 4 U o DO LU TAHRRISCT
§ B, TR,

ULOEREP L AT, MERAEIF AT 047 F Tz EORBECHHTUTHZ S © & T-HIB LR
L8555, LY HRNEET E ISR, — RSB GE?HTHC @M s BEbn s,

* A (1952) X Y N=(no—n1)/No 2RDI, 72770, no FINERORE, n dBREETHOE

HFRE 2T, .

129. Relation betwsen the watsr temperature

@
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Table 224. Showing the decreasing rate of the leptocephalus of C. myriaster, the larvae

were taken by anchovy drag-net. No., number of specimens. Mean is parenthesized.

Dead fish Aquarium
Survi- Sea .
Date N Percent- Body | . ) vorship) water | oo Spec!ﬁc Process of growth
o. ody length | Body weight temp. gravity
age (cm) (g) temp. o1n
Apr.15,1957 35 | 3.72 9'3(%‘(1)[1)'80 o.%%si).so 906 | 12.20| 11.10| 24.73 | Early metamorphosis
16 143 | 15.20 ' ' 763 | 12.30| 12.00, 25.08 stage
17 59 | 6.27 8'(2?552)'30 0'7(‘?"53)'30 704 | 12.30] 12.00| 25.28
18 22 | 2.e2 ' ' 682 | 13.00| 13.00| 24.35
19 14 1.42 |l9.00~12.15| 1.10~2.10 | €68 | 13.00| 13.50 25.54
20 5 | 0.53 (10.79) (1.44) 636 | 16.70] 14.60| 15.95
2t 0.43 659 | 15.200 14.50] 11.93
23 32 | 3.40 627 | 17.00| 16.00] 15.75 |
24 0.74 9-%‘35%)'50 0-%?2%25 620 | 19.00| 15.00| 19.20 | Semi-elver stage
25 0.32 ' ' 617 20.00
26 2% | 2.76 591 | 17.00 16.80 15.82
27 12 ! 128 579 | 16.00 15.20] 21.24
28 13 1.38 ||8.80~10.60 0.80~1.60 | 566 | 15.60 15.00] 23.50
29 5 | 0.53 ] (9.62) (1.22) se1 | 14.00 14.00] 23.82
30 0.53 556 | 15.00| 15.00] 24.20 l
Total 385 Dec;?g?ignlgo/orate Susr;i'\éaglor/:te

3. TRBOBEE ZORPEOFaSLURADEN

19554F 4 F10F1, FAAEEERSHOBEBHETHBLIFR (2358) 0355, WREOERBICEL
7o 4 D20B B AR L, TEET T TOWME L 5 0130, ZRESEY & ARICHLY HYTHETE Ok
e VL) L, £B. HERS L OTEME 2 HIE U IR HTD . 77, 4 BloBCET L oM
B B T RO RIE R R 5 226 TR LIz, C OBUIOREIKIRG 14.5° CRIET, AKRIZES
17.0°C, B 13.0°C, %8 14.0°C T, EROBEEDZELI, BN 252 T UTCRERIER L9
B,%&Kﬁﬁ%%Tbtmﬁmmﬁﬁﬁaf,éoté%%m%%%?%bt@mm%&ma?@aoi
17195748 4 BISEWEEL, RERRERL 0 1B Oigiphr b 0B SOEEL, Ko,
His b RS T B RO TSR R 227 RITR U TS b b FERERE BB UIEBZRD I,

Tadle 225. Measurements of total length, body weight and fatness of C. myriaster at the time

of metamorphosis. Number of specimens was put in parenthesis.

ltems Range Mean velue Standard deviation | Coefficient of variation
Total ‘engtg;m) 7'6%;(3?'65 7.88--0.003 0.224-0.002 2.7940.30
Body We‘ght(g) 0'55&)?'84 0.634:0.001 0.014-0.001 1.5940.17
Fatness(%xlooo) 1'06&);'74 1.2540.02 0.1640.02 12.804+15.2
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Table 226. Measurements of total length and body weight of larvae at the last developing stage of

C. myriaster. Numerals put in parenthesis, number of specimens examined.

ltems Range Mean value Standard deviation Coefficient of variation
Total length 11.02~12.21 11.36-0.05 0.3440.04 2.9940.32
(cm) (20) : ’ ’ . ’ ’
Body weight 1.25~ 1.70
) . -0. . . 8.45:10.96
() (20) 1.424-0.02 0.124:0.01 =+
A B
y j
-9
= L
=)
=
~ Uf
=]
E.q -
<
E 5k &
=3
|
a =)
3l 3
| o
2
- 5 =
u 5
¢SS T O ST W S YO T N S TN NN - [y} =
12 16 20 24 28 2 6
P s}
APRIL T MAY
DATE

Fig. 130. Metamorphose period of C. myriaster in aquarium. A, all grow
into early metamorphosis stage; B; all grow into elver stage; dot, water
temperature (°C) in aquarium; triangle, water temperature *C) in
fishing ground.

Tadle 227. Measurements total length and body weight at the metamorphosis stage of C. myriaster.

Total length (cm) Body weight (g) Reference
Date
Standard Standard Weter
Range Mean deviation Range Mean deviation Stage temp. (C°)

Am.15IOA%B§L8OIL14iODQOA3iOO7190~2A02J3i0020ﬂ8i001SaﬂJMW

20 99%6%'“H082i003046i003IJO~220166iOﬂIOASiOﬂ1 ” 14.1~17.3

25 | 8 4%;5)9 20l §.684-0.05/0.24£0.03/1 . 10~1.25[1 .06--0.02/0.08-20.01| Semi-elver

30 76%B>835 7.81:4£0.07[0.3640.050.80~1.050.83--0.0210.08-4-0.01|  »
May 7 72%;f'%)7@7iooeo31i003055~0750ﬁ4ioozooei001ewa

PEDL S, RROKREETHREPORKLD OEELFHT U THAIKZ S % COFER MG L Ok
OREPFIZAE (1932) OIH#E L —HT 3,
FREEBETETHET HICET 2 KEOA S S8 0B %, FEEBR TN AEOA X - O
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%ﬁm%ﬁﬁ?é&,m%znm,@mmn%;wﬁémmem@M%;%ﬁﬁse@ﬁ*%ﬁ%ﬁﬂd
35 F 71,000 BRRET S EWTE D, COBMOME, KERTREIENT, £ 3KEORIITE
B, BHICEETER 2 E5EL T 5. KSR TOTERNZHREBZEKOOS 538 L, TRKA
Do BEEIITII DI LT - T INCGER 2 5% 0 2 ERT0N X5 ThdH, FEPTTT5LHE
%%ikd@%@@wﬁﬁw%ﬂéﬁﬁﬁﬁ<ﬁbﬂ5@f,%%ﬁﬂﬁ%ﬁumﬁ%mmfﬁﬁwﬁéd
Huid, THEECHELE X, HAVEH, PFBIERESTEMERPRBL T L 0.

O, EiREL BRI C LT TR (ERE, BEE, aih) BY T, CIUIRERIC
aéﬁﬁifﬁﬁb@mmEf@éabbb,¥mm%®%bb,0&@%%%®%X%T@,&%%ﬁ@
®§%ﬁ,WME,kﬁ@ﬁﬁﬁ@%ﬁ@%hf%@?é;5%@5@%,5~m%(ﬁ%@%ﬁ§mﬁ?
LEREOHIE) OWEPNETDH L.

4, HMAOHERIER

o ¥ ¥ EEEOTERO M EICONTIE, BAREY 7 £T/HA (1913), I (1916), FFE & i (1936),
FEIE L LA (1938) 28X OMAIE (1952) 33, a—w v/ SEEY F X TR GILSON (1908), SCHMIDT (1909,
112), STRUBBERG (1913), GRASSI (1913) b@#&bid b, L LT F TR DONTIE LS TR D
movne BAEE (1952) RITIICIRE RS 3 v 7 ARRERO B g1k Bis & OF SCHMIDT (1925) ©PIHE (1935)
®¥ﬁ%§ﬁbfﬁﬁﬁ%?wtﬁ,vaﬁ®m@@?fmﬁ&ti5K%%ﬁ®ﬁﬁﬁ@ﬁf@b,i
- FEIR IS A O BT D12 B © & 73 & 0 b BEBUABRUTIC & - TARERL 2R 5 T L33 IIHET
BBo LThioT, KBTI EANEEIT L - THIBINERD I

5131 OIS UL 195658 4 A1I7ECHREL, 4 BUBREBERTL, HELE 7.1mm (HSRE) 1TH
NIRRT B Do C OB ORERLE HEAE O N IR BER BOBERHTIDN, Bl L OHlT
WEEEEPHIEIFEL T Y, FITEEREIY, RO « O - BT » PGB ORI DA 5
S BN b. O EICEBOEELBEOBIICE TrBAERITEONT, Lo - TR - &R L1
WTIE IR - R EEL (RS TCn D, BBk 4 HEOREZIY Y TEHELVEE - REEHELI
DHE228FETH Bo

Table 228. Measurements of total length and body weight of C. myriaster, four days after meta-
morphosed (April 27,1956) .

ltems Range Mean value Standard deviation Coefficient of variation
Total length (cm) 7'9%255'80 5.1140.18 0.664+0.13 7.85+1.53
Body weight (g) Qé%g;20 0.8540.05 0.1940.03 23.7544.63
F&ness(%%%><looo) 1'1%:;§'42 1.26-40.003 0.01--0.001 0.79+0.16

C O HIOH AL EREBOROMEY 1 RO TICEN, HED L WY TR ZEKL, HJ
BEEAE R Y. 00K TELE 8.2 cm IKEL, BROBEMHEZ—ERIZY, BHOTELE
%@ﬁﬂ@%@ﬁ%b<,¢Wﬁ%<ab,bﬁwwﬁ@®é%mﬁ<@éou%mm@&%%m%mfﬁ
I3 BEDEL 3%

M (:932) OEEORER L CRERSOERE, & ATAERICE LONTERT 5L, BIT O
* TR AT (young stage) EEAHOBEHO LI ICEbNG, LI > TABOHORE
m%%%ﬁﬁi%ma,%Bmﬁm5®ﬁ@ﬁﬁ%%fﬁﬁ%&ﬁK&§?éC&Kaéo@%®%bbﬁ
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Fig. 131. Growth curve of C. myriaster during young life and early immature stages in
aquarium. M, metamorphosis stage; Y, yocung stage; |, early immature stage.
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o
(=]

OHEFTEHI—BERTH L, BEELTRIZIFATY, ¥oa, FoFrdi8kilivracinE»
ML THi-72 40, INEOZERZ/NILUBUIZED, &9 JCREL IZIRER &2 527205,
WENGIFATHEES D, BT - & 3 FEHLELNL OREBET, BRPSHANRA LN U
7eHS > TREBEIOBIC KT 28BN F & UTELEER BB LI, L AT, CORBKEIES 26 cm, 1R
30 cm 26 % NE X 300 cm OARBKFET, CAIUTKS00BE 2L 1245, BIEAL L, T & EEicE
Thotoo UL, CONABRRZ  FFmEY 250RI S L, BHRER S A TIRIETEREBIOTWNER T
HELITHAI. TbE, CONMHOBIEMBERINIIRE S L 1 E)TmH D 150~200BTH 5 & 3 icE
AbNb,

Ut THAEDHERPEB S UTERT 20N, FRBICHEATIIE—DKIET, ULrd/han
KETHEL, MOREFUBECELNI D2 - TERMIKBETONES EEZLONL,

x =

L, & AVIEENPIEREOWTNOEH TN T S, TR S - & 3 HEBRNCRIBLEE
EPEBTLCEWLELILL, UL, 77 X¥OL 5 KBRONRE B IEHIRETC L 12 TERBIHE
HEinh, TOPRHBNTOLRBNABICEEFERBRTE 2 08200 T, BHDZ Jid/Dh30EFEHic
HBINLIDIIARTH 5,

3T, w7 IOBMEIGESTAE BbNs 0, Ei1iET A, it AU TR bNS
15~25cmDERED DT, COHRBEREDLOIE 9 B~11 AEBEKECEEL, SO TEZREICHOE
BB ING, LIt TINLEERHE U TR - & 8BS ULITREITh D, TN LD S DIEH
YECBHEBERTHIY, BHLIKAALEL SOT, ZBROBEHE VTR ANENTH B, B2IWEHEELT
BEHINIZOWCOFEBIOHATH b gL I L 5 IWHFHRIRE» S BOHM, RETEHREE s,
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FIINLOREEIRASL, FOE20mBECHET 3, L CENEKRTIRI2ZE~4 AEELL
THEOFREY, 1277470040+ TRELRBMCSBERT S,

AT, FRPEELTHEHOCOMBEAISRERBICRT 2 AEROE, HERR L EHERIT
Hhbo

HAOKBIET A NTERICE U TE L, 8°CUTTRMBAMETH 8T 5. Lics->T1H
~ 2 A OB IRBEOKENZE L RO BHAOHEII RS ER 2 TEDRVRINES TH D LIk
S TR OB ERAMO § OB I, CNOETTRERCETL, BAEREE L TOFENHEAL
Bbil, EFCHEUIEERE, HVEEIET, BENIERRLD, HEEL DO TREE 3%,
ULEOfEENLT 2L, 3H~4 BOE, $isb bipEKEMTHC R U RIICEBIRS 2 FA%HEE
LTERER R, $UTO L OIEREESTOBRONTY» 6 BRI TON S - & bBEATH B L HITHE
oY P

1 =

VERREICE Lz~ 7 TOFRIS L ORERIZ A YV U RERBICER AT A &2 7 F 4 7 o DO &
WHL Th/s DS UTcs -0, Sl 2RMNICT 2 1eDicild oSk L 675 &8, &4
B TS HBHTERET LI T I Th 5.

2. ZSEEICEE S A HBGL, KB4 CHRATI L Z22HEIBRTH 5,

3JCHEHAD DRIV EORETHE Ca 5%, UL, ZEERIICSN T REOZHEFRECEZE
s R ¥E U THEERE? R BERD 5o

4,27 F TOPHRERLEIGH20H, 35 CHI0HOHRMIAM 2T, WARKRAICKRET %,
5AFES L OHERREEE UTERT 2EDW0E, FA—0KET, U DXWIEKETHEL, 8B4
R TORBIE L EBBETDH b,

6 T FBPEELTAEDH, BEKES I ERELU R, 2053 A~ 4 BEOBERZ X 0%
FRUOFRP S - L bBEHUTH A L HIKEDbN S,

BoE @ o#H K K A
Chapter II. Early immature fish

¥ Z b &

AETIE, BIEOHFETERL, FEREZHRU IO RBRAOREGTEICOWTERU L, & ik
BYREE, MEEE SRR BERESICEEECK I B THE, HEFEEPRRECsIIITY
B REDOAEIOEEEVRERIB LI TEER LR - BENTEI EOERAICONTL 65,

REOMEBIUHZE

HERshc BT ARy [, WEEECETAIERP 1L BEOR: IOFBE T 2ERS 11 L35,

EEA T T, EX193cm, {E30cm, 330 cm OABEKER G, LR 4550, SRENCHEAEZE
Lt ESORBER 0BT OMEL, BHEBKED20% (0%KEED, 10% (10%{ER), 5% (5%
W) oW L RS (WHREED) OREBICBSOTHEE UL, BIREPIOHIORME 24 A 24JHL
T, ZORBIZ~TF, vA49y, "odNEERH I 2ABOMIANTEA T, BB 1 B4R 5 HE
1EE L, BRomEI el TEEEY Rz, KRIEE 5 A58 5 7 B208 ¥ TT, £0H
5 H15AM S 5 AUA I TRE 1, 5 A25HE» L6 H4HETRE 20, 6 A5 H» b 6 BIIHETE2H
3, 6 HIZHMD S 6 BB TRE 48, 6 H30A»5 7 HI0OATTRES M, 2hl@Be#Ee & U15

WEAE (W), BEARK (D), 8EEE (F), BER (N) 3Rk > TRD T,
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W= (wi—wg)/wo, D=(woe—wy) »100/we, F=f/(wi—wg), N=(np—ny) » 100/n0

212U, Wo RMEBORERE, wiIIUAHFOER, {IREEE, no BZHERORK, n IR O
B,

RBOR X 20FERFIE I PRTHIIEROSE, RERETEL, VHEIZBFEE KD, EREHK
PEHUTRUI, 338, MBS, Kriyscm OFJCHEL2E S, MO xBE2BNCENER
2L Y, A8l OHEKEEP LEAL TER IS,

EEA ILTid, FERMAZML IRAISSE 2 Az, MBI E S 154 em, [E3C cm B8 L N EX30em DR
BUKFEZBV, I 3ROL, ZhThic 1SEFmE b 100g (AR, 180g (BE), 655g (CB) D3
BRINAL, BRBERED 5 %OER P57 10, 8L BB L OAKERERS C3ER I o b &
B Ths. FHEURIL 6 HiI2AD» S 7 H20B T, #0, 6 B12A» S 6 H29B ST T%%E 1 i, 6 H30H
P57 HIOBETRE 2, 7 AUALEREIME LI 12120, CoEddl, ZPROBBABE ORET
B ebizis o1,

RS D BB TEREOMIOE (A) 2040, $lok - F« hOAKERPEEUIIH2EREOR 5008

Table 229. Material used for Experiment (J[) on the varicus degree of fry’s size.

Amount of culture
Grou A ; . Average Degres of variation
P fea of aquarium ight () Number of weight (g) of body weight in (g)
weight 19 individuals (Number of individuals)

A 2945 cm2 52.5 10 5.25
3.87 15.5 {(4)
B 2945 cm? 52.9 35 1.58 12.7 (8)
1.07 24.7 (23)

(B) & Uiz (#229%),

BRI 8 HI0B» S5 10H10HE T, £OMIOBHEIEE L AEZERE LI, UL, BMEBEOH
ERARDREP T, HEAKEDOA X XZE X 193cm, 537 cmisk (FEE X 30 em™C, KEER ORI EH
IEANIIOERUTH 5, SR - CET, BREREEDIO%ICHYT 2HB2 541

2 B & 2

1. SHESHREE, HEGE SHRE BRERNKSIVERECHKETHE

BENC 3V AL BE R T 5 &, 8 U ITIRI0%RERS S o & A% L, 0% 58, 5 %IERt
DOITINI LB TN B &6, HEEIFERICIHT 2BEPED LNS,

RISV TS 1 lio.21g, BE2H10.05g, 3 M10.07g OBEZTRL, HERDIILASERE
HEFEDORRICEL, N LIERERIEIC L CBET AL LB LN, LIt - THELEE D 2 %
BCEE LItk C AFOBDOITPIEENEY o N (552305, #132K),

231 EORER R b ERSE, ERRES L RERIIZENENER2ED L 5 1E b,

WEEES L O ERE ($232F, $133K) 12, 81 HTI20%, 10%, 5 %IERTENLN0.42,
0.47, 0.C4DHEERRL, EHEH TRNEROBR S V2UUORERT T & 2 ITIR20%ERD S
5 &ESBEERL, BERICHATAERBED NI, UL UERERTIL 7 %ORERRT. #£3 4
« SHITIRVTN S 0% BB b o & B EEERL, TN TOMBER T 2 %HEIC L > TEE
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Teble 230. Relation between degree of growth and amount of food (20~0%) in C. myriaster
during the rearing pericd of 70 days (Experiment I ).

Average total length (em) Average body weight (g)
Amount of

Rearing food 20% 10% 5% 0% 20% 10% 5% 0%
periods (No. )

0.74 0.68 0.68 0.86
May 25~May 24(1) 1.05 1.00 | 0.8t 0.65
June 5~June 4(2) 1.57 1.40 0.99 0.60
Jure 5~Jume 11(3) | 11.70 | 11.13 | 10.10 7.68 2.28 1.82 1.36 0.53
Jure 12~June 29(4) | 13.74 | 12.14 | 10.71 8.28 3.62 2.38 1.61 0.56
June 30~July 10(5) 15.44 12.97 11.56 9.13 4.10 2.68 1.93 0.81
July 11~Jduly 20(6) | 16.45 14.38 12.51 9.84 5.70 3.93 2.51 1.13

60.

e+ B0 /
junt

RS

i3 40 s
= /
<

28}

@ 28 //
=

= 10k x/x
: DI

o 10 20 30 40 50 & 70
~ DAYS FOR FEEDING
Fig. 132. Relation between degree of growth and amount of food in C, myriaster duricg the

rearng period of 70 days (Experiment ). Amount of food : @, 20% ; A, 10% ; O,
50 , X, 0% 3 —X—,2%.

Tadle 231. Iafluence of the quantity of food for growth of C. myriaster rearing in aquarium
during the psriod from May 15 to July 20 (Experiment] ).

Periods Ist 2 nd 3rd
(May 15~May 24) (May 25~June 4) (June 5 ~June 11)
Days for feeding 10 days 10 days 7 days
Amount of food 20%! 10%)| 5 %| O %| 20%)| 10%; 5 %)| 0%} 20%| 10% 5 %| 0%
Initial number of fish 10 10 10 10 10 10 10 10 10 10 10 10
Initial body weight (9) 7.4 6.8 6.8/ 8.6] 10.5/ 10.0| 8.1] 6.5 15.7| 14.0 9.9 6.0
Total weight of fish (9) 10.5/ 10.01 8.1} 6.5 15.7] 14.0] 9.9| 6.0 22.8| 18.2 13.6] 5.3
Total increase in weight (g) 3.1l 3.2] 1.3]—2.1] 5.2 4.0] 1.8-—0.5 7.1l 4.2, 3.7|—0.7
Number of decrease
Total food consumed (g) 15.0] 6.8 3.4 18.0| 10.0| 3.5 18.7| 9.8 3.5
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WD LN, 6 HITII0%MERN S - & S HERRL, 20%,

OAREEEY - FHREOIEZE, Efs L OWEIcEEd 259

Z th 5th 6th
(June 12~~June 29) (June 30~July 10) (July t1~July 20)
18 days i1days 10 days
20%)| 10%)| 5 %| 2 %) 20%| 10%]| 5 %| 2 %| 20%!| 10%| & %| 2 %
0 10 10 10 10 10 10 10 9 10 g 6
22.81 18.2] 13.0| 5.3| 36.2{ 23.8| 16.1| 5.6| 36.8] 26.8| 15.4| 4.9
36.2| 23.8; 13.1] 5.6] 45.1] 26.8| 19.3] &.1| 51.3] 39.3] 20.6| 6.8
13.4; 5.6] 2.5 0.3] 8.9 3.0] 2.7 2.5 14.5| 12.5] 5.2| 1.6
1 2 4 2 1
75.4| 32.3/ 11.0} 2.0 66.1] 26.2| 8.5 0.9 56.7| 24.3| 6.9] 0.9

5%, 2%ODAWEBINTNIEL

WERED bNI ol £ UTEHEENR (66H) il 3 AROBEE RS EHETIHT 2 BAER

Ulc (#2325%),

Table 232. Weight-multiplicating rate, food quotient and decreasing weight due to the amount of

food (Experiment [ ). Periods, see Table 230.

\\\\ ftems | Weight-multiplicating rate Food quotient Decreasing weight (%)
Periods *\ 20% | 10% | 5% | 2% | 20% | 10% | 5% | 2% | 20% | 10% | 5% | 0%
1 0.42 1 0.47 | 0.04 4.842.13 | 3.00 24.00
2 0.49]0.42 | 0.14 3.46 | 2.50 | 2.00 7.00
3 0.45 | 0.30 | 0.36 2.60 | 2.33 | 0.95 1.00
4 0.59]0.31 | 0.19 { 0.06 | 5.62 | 5.73 | 4.40 | 6.67
5 0.25|0.13]0.13|0.23|7.42 | 8.72| 3.12]0.36
6 0.3910.47 | 0.34 | 0.39 | 3.91 | 1.94 | 1.35 | 0.48
From | to 6. 5.86 | 4.78 | 2.03 | 0.28 | 5.69 | 3.37 | 2.67 | 2.53 38.00
(66 days) J. T. . . . O . pel .

R & ERMR S OB% (BB134K) 3. 81 BT 10%FREEREN 2.03 AR L, B{IBOHMKEICET S

Fig.

WEIGHT-
MUTIPLICATING RATE

&
@

[=d
o~

<o
b

>§
\

3
PERIODS

&

133. Relation between the quantity of food and weight-multiplicating
C. myriaster (Experimen] ). Quantity of food: @, 20% ;

rate In

AN, 10% 5 O, 5% ;5 %, 2%. Periods, see Table 230,
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SOOI EE 2R L, 5% » 0%IEBL C D, B2 TS 5 %IEEP b - & VL,
10% * 0% BED D o E3HITIROCTNORE S BT L DRiE» & L, & IT S5 « 0% TIE
T EBE M OBENED 5N B, 54 40 5 %BEBENE - & b JOHERRL, #5 - 6 HITR 2
DA b - & b LOSEER LT, SEEYE (66H) 1isl) 2 SBFOEERIS AR LT 28
BYEDLND (52328),

HHEEOIEEI 3 &S LB S SOERE (5233 3) BRESIGHAT 2BENED LD, T
O BERBROEZEL EZOERERNE L, PORBEIEFTH S,

Table 233. Relation between the variational degree of fry's size and quantity of food in C. myriaster

rearing in aquarium (Experiment ).

ltems Range Mean value Standard deviation | Cofficient of variation
Quantity Body Total Body Total Body Total Body Total

of food weight (g) | length(cm)| weight(g) | length(cm)| weight(g) | length(cm)| weight(g) | length(cm)

20 %  [1.20~3.501070 _b.osto.10/'70F | Jo.a7:00.070.7730. 1220-61E e 58:£0.99
9.70~ 11.13% 25.27+

10 % 1.10~2.60 12.30"82:1:0‘10 0.150.46i0.070.75:ﬁ0.11 3.816'74ﬂ:1'02
8.70~ 10.104 32.354

5 % 0.80~—2.20 11.201.36:§:O.09 0.150.44:1:0.060.71ﬂ10,11 4—.887'06:‘:1'06
. 6.70~ 7.604 . 5471

0 % 0.20~0.91 84900'53:‘:0‘06 0.150.29i0.040.69ﬂ:0.10 8.259'07:&1'36

FOOD QUOTIENT

PERIODS

Fig. 134. Relation between the quantity of food and food quotient
in C. myriaster, Quantity of food : @, 20% ; A, 10% ;
O, 5% %, 2%. Periods, see Table 230.
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2. BEBESHEESE, HRRMSIUERERCELIETEE

Wi (52348) 56, A« B« CEROBEEE W), SEEE (F), BEE (N) I 0y
HERRD I (82355%),

i  REROBR (B35 1, BEBEO/NIVEIIERENRT TH 5, NESFIZE L
THEBENL - b AE L, 0.35RT, 2 « SHTEREFREEDNIVARVL &b EEPRL, |
EEEBRSOEB ENI L, EHBEEEVAINIEROEEV S (F1355),

FEHARNZ, B 1 HTEBED Y oL /N XNVEETRL, #2 » SHTEHABEDY S - & § /D3N ERRL
770 s BB LN BN eI R H 2 (851355,

Table 234. Results of Experiment( ) on the population density in C.myriaster. No., number of

specimens.

- Amount of Average body Incre-
Group .5 g 9@ fish Catch Decrease weight () |ment of Amount
32 §_ i body of
. 2289 igh igh weight Releasing| Catch |weight
ada jl weight weight g = g g
Per:ods\ 5578 (g No. (0) No. () No. time time (a) food (g)
1 A 100 13.6 10 16.1 10 1.36 1.61 2.5 11.00
(June 12
— B 180 25.5 30 31.5 25 3.0 5 0.86 1.28 3.0 23.60
June 29)| C 655 130.0 | 145 123.9 | 109 20.4 36 0.89 1.13 14.3 111.40
2 A 115 16.1 10 15.4 8 - 3.4 2 1.61 1.93 2.7 8.45
(June 30 5 535 | s15| 25| as.9| 25 128 1.43| 4.4 | 18.41
July 10)] C 620 123.9 | 109 97.3 79 29.0 30 1.13 1.23 2.7 60.40
3 A 110 15.4 8 15.1 6 5.5 2 1.98 2.51 5.2 6.93
by 1th g 960 | 35.9] 25| 15.3| s | 25.9| 17| 1.43| 1.91| 5.3 | 13.20
July 20)| C 490 97.3 79 97.4 71 10.0 8 1.23 1.37 10.1 43.02

Table 235. Weight-multiplicating rate (W), food guctient(F), decreasing rate(N) and average body
weight in C.myriaster on Experiment. m. b. w., mean of body weight.

Population |

opuiation .

Cron density per Periods (1) (2) (3) Moan
P spuare e (June 12~ (June 30~ (July 11~ ’
meter  (g) ems June 29) July 10) July 20)

W 0.18 0.17 0.34 0.23
F 4.40 3.12 1.33 2.61
A 100 N 20.00 25.00 15.00
m. b. w. (g) 1.61 1.93 2.51 2.01
W 0.35 0.14 0.14 0.21
= 2.62 4.18 2.49 3.09
B 180 N 16.67 68.00 28.22
m. b. w. (@) 1.28 1.43 1.91 ) 1.54
W 0.11 0.02 0.10 0.08
= 7.79 22.37 4.25 1t.47
C 655 N 24 .82 27.52 10.12 20.82
m. b. w. (@) 1.13 1.23 1.37 1.24

WEREIBERDINCISN T, MEEEOR MBI EERRRUIY, CIUIEBEOR L i X % 555E,
HATG L Uik %,
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Fig. 135. Average body wsight (g), weight-multiplicating rate, food quotient and decreasing rate in
relation to difference of the population dsnsity (100 g/m2 in A group; 180 g/m2 in B group;
655 g/m2) in fry of C. myriaster during the pericd of rearing in aquarium. Period : first pericd,
from June 12 to June 29 ; second period, from June 30 to July 10 ; third period, from July 11
to July 20. O, A group; @, B group; x, C group. (Experiment ).

3. BEORZIZIDEEENHEESR, HNREBIVERRCELETEE
BEOK S IOERERXRICT LA - BEE (§220%) OHERBIE 2T TR, FREONIOCARE
b, REVBEWE - TD, HEIZE UWEERDVD, B4 HEPROTEREOHAIVEPE > T 5,
LFEHR (61H) 10l 2IMEMBRIE, ZEBEONDIVEPREVREI DBIL3.5%KE1,

EEMRRNZ, 1 - 2 « 4 PITREZEFOKR OB/ NIOBICEU TEEOFRS s, MmoffET
BERFEONDNBEOHBE - T b, REENE (G1B) Wil 2 MHOEERIISAREO/N 3 0EH
2.94, KEVEIIZ2.9027R L, FUNZERITITZN,

R, BEAFO/NIVENTI10.0%, KX OEHEA2.9% %R, BIEEDOFPRBENLE (8E23758),

RER (FIEHMER) 13, ZEEO/NIVENASOVEICHUTES, $8b b ERRTRIZRTS 1R
%D ONEMEL, BREOKRSVETIZ6.98 2R, IEPEMUED, CLE 2 EEIE UVHE
Ee2RT (Ei136).

PECHERER» L, SRR MABOBRICE LOEIRD NS00, HEER, AEEZE0In
BEEO/PNXOEVAEOREL D S XL, BERINDINCEPEDLNS,
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Table 236. Result of Experiment(J[) on the variational degrees of fry’s size in C. myriaster.
No., number of specimens. Periods, see Table 230.
] At time of Fishing Average Increase of Dacreased Amount Feeding
Croup Periods - ; : P - o
weight No weight{(g) weight {g)| weight No food (g) days
(a) : (9) : N
1 51.6 9 5.73 3.1 4.0 1 32.05 10
2 61.1 9 6.78 9.5 56.76 11
3 86.3 9 9.58 25.2 42.77 10
4 108.1 9 12.01 21.8 76.37 10
A 5 i41.0 9 15.66 32.9 97.20 10
&) 189.0 9 21.00 48.0 112.80 10
Total 189.0 9 140.5 4.0 1 417.95 61
1 48.2 23 2.09 5.3 16.0 12 43.83 10
2 53.3 20 2.66 9.8 4.7 3 52.64 11
3 71.9 20 3760 18.6 37.31 10
4 100.4 20 5.02 28.5 64,71 10
B 5 131.0 | 20 6.55 | 30.6 93.60 10
[ 175.2 20 8.76 44.2 1C4.80 10
Total 175.2 20 137.0 14.7 15 396.89 61
Table 237. Difference of the weight-multiplicating rate, food quotient and dscreasing rate bstween
the group(A) of great variation and group(B) of less variation in size of fry, C. myriaster
reared in aquarium. Periods, see Table 230.
Weight-multiplicating rate Focd quotient Dacreasing rate{%,)
Periods
Group A Group B Group A Group B Group A Group B
1 0.06 0.10 10.33 8.27 10.00 34.28
2 0.16 0.17 5.97 5.37 13.04
3 0.29 0.26 1.69 2.01
4 0.25 0.39 3.50 2.27
5 0.31 0.30 2.95 3.06
6 0.34 0.33 2.35 2.37
From 1 per.to 2.68 2.59 2.94 2.90 10.00 12.85
6 per. (61days) - . . 2.9 . .
o B
o Rsle o
= /
= .
% L
=
S ol
A 10
(]
m
=
£
o
A, 1 L i 1 1
= % 20 40 60
< FEEDING DAYS

Fig. 136. Comparison of the growth (average body weight) in two groups that differ variational

degrees in size of the fry, C. myriaster in aquarium. Circle, the group (Aof) less variation

in size of fry; dot, the group (B) of great variation in size of fry.
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4. FHEBIUHERTH

WEIE R BT D RO B L CHATEI 2 BRI L o THET S L, 5% O I0%RER TIX
R 5Z 5 LEBIC I FHROPAOMED G A2 HU CRETE 235, 20%FER THEEICR > TRU
D TIRETENCE 5. BATEZV TN EHWIHTHN 2 & E BT £ 0 A BRERED S % kK
UTHA D, EPAEVEDIVRERLEGCE - TEE L & ) FAD, SIOHIENEEE ORRAZHA 5
&, REBGVRED LN,

BEHOEREOR XCETH, KO3 OOBEEENE {, Dt/ o s OOHMRZTHT 5,
It3s, EREHEILE o 4 AT UICMERETKEGET L ADRET, AOMBEL 7 $BO TR LK
HTERECGRECLY, KEKESEHL, MRRCTEZZEERY, FBUIKKRETSE 2 L1025,

% 7

FHIRRAOBEM CTEESMER, BEBTH-T, FOHBRIDREE LN BELE2 5, & {IT
HEEOEBH R, A2 &, W G 1 ) KisT 2 REBROHERIE, Wicd btk s SOERE 2IAL,
FRERPHEL, AERCESRSISTREEL S, T LUHOBMTIC, SLRERICEA S
CEY LN oL ED D, BRI AEKED20% EXRETH B C N b, &2 LB
CHEET, 5%. 10%DRERTRENIEP 120 &, 0% RERTEREIHED ONIEEN L, 20%#F
FHEFEAUBOERTIIBEEEDNA, 50 T20%EBEICKIT AEBEE (%) »3RD, Z0OHEE (68
137K) a5 &, BEBIZARED 17~18%0 4 - & %<, 2ETHBICST 3 LHEBERT 17.16%
BIRU T2, LTI - TEAMIC K 2B ERERII B L £ 17~ 18%OEHRICH 5 L EBALND,

. XL ICHBIIICEBIE (%) 255E (H13
0 R S 7). 5 1 H120%, 52 H7.1%, &3 #17.0%,
i e SEAWI8.4%, 15 5H16.6%, 56 HA15.4%0HE
10} SR 2R, BEHORBICONTES T A2 HI
I S E— BT LB, AR & MERE &I EEL
PERIODS OFERE L HICHERERLU TN S, Thabb
ERCISN TR, BRCEET 2BEERRLL
N9, BREBCSU TREDHBRRERTEY, C
DERBNRE & UTHREE? UIDNVICEL 58
TN L EDTEETH B 2 U THE 4 BB OH
BURSEH20% « 10 WEBIRTIER X5
5 DIEF L, 5 %REBCIRADMERRLU TS
e T e 0% G, WX U6 I TIICI D S IMESRYH
BAITING RATE WEBIC IS TE U EPRED GNIDOEN D,
Fig. 137. Baiting rate in relation to feeding period REHERIIS %M B DEELLN S,
(upper) and frequency distribution of baiting HEEEL, KEBCELUOESZER2RIEIFUL, X
rete within the range of 1C to 20 % (ower)  we gz g4 2 EIEHE ORA LA B & B
in young of C. wmyriaster rearing in
aquarium. Abbreviations of period are same as AL, DOV BFERMHIRT 5, 9805
in Table 230. FE O SOBHINEGE, TR X OE
TEEARIFSEESTRL, WL P, FCTHIBERRD S &, MBEEOELHE - & d/ha
Pl ABORENBIFTH -120 &, ABEBROBICELVWENRAD NP -12C &, WE ST
D 1 L m ¥ ) 1808 Th » 7o BRI ESE - SHEHRNE LI OB YEF TH - 1LBEP L,
SEEHEEEEIE G X £ 1 Eym¥ b 100~230 8 OFIF S HEET 5.

-
-

BAITING RATE

et

15

FREQUENCY
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Chapter III. Early immature fish
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Fig. 138. Showing area (hatched area) of

WANED T SE X BRWE (B13sR)* UTHW

17 PREHERNI H &S 2 BREMAN, 1 BB

R 10 HE LT,

FE Y ORENT, 195747 H28Hn L 8 H15H®
T, EBRIBOB « CXTERMUTZRER AT SEKE
Zar sy — FEOE X150 em, [B50 cmis L MR 355 cm
DOEDOT, (R IRFL, BKEDEITIZEINGcm
KRB R, RNDEE B FHRPBENTRENUG2ET I,
KB 40cm 2 RL, HKREEEPOEALI W
ABRESILE 5] ThHb, MBI 195748 F18H
»510F31HE TOSHET, COM15HBE THREIE
BFioic. MBREIIFMEE D I0RT, RERIBKRER
EEITHT 5 5%, 10%, 15%0OgEERE U, ERIIiEE
Wl (BN L O I5AE) oA F0®RRBE I FA
T w7 F o R NIZ EDOERBR R AV, WX
BHES 6 Byt 1 [ET00, THERGRY U 5N TEER
BRDIz, HEROEZBOEE S CREMEMIZES 138 &
OBYThHbD, /233, BEOKEXIOEEEIT EBKT
BT EBOLE RERZHTEL, BRRE 2RO THREL
720
£ OMEFUT19574E8 HI5AML 9 H7 Bitbic b
R, ARTEBLII4EE 16.7~25.0cm OHSIB2ERL
17, BHRAKTEIER 2 TRHNTIOEEUAEIDOIDT,
LR, MEEIZI957FE I BoHA» L8 HE
TOOHT, “@M15HEICHREIERTT 212, /O

fishing ground researched in the present
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Fig. 139. Showing drag-net used in the

present study to catch the fry,
Conger myriaster.
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Table 238. Samples of C. myriaster used in Experiment [, in which the writer examined the

influence of the quantity of food upon the growth rate, weight-multipicating rate, Food
quotient and degree of variation of fish.

Amount of Number Total length(cm) Body weight(g)
¢ of e —
ood figh Range Mean value OCFO?/*:;:EC;;Z; Range Mean value Z:Foigil;‘t'?gz
5 % ite] 15.2~21.0 [17.7840.34| 8.854-0.48| 3.9~10.8 | 6.864:-0.48 |34.5845.24
10 % 10 14.7~22.3 | 17.40£0.46 | 12.4141.87| 3.0~11.9 | 5.8240.52 [41.6846.29
15 % 10 14.5~21.1 [16.484+0.47{13.224+2.00| 3.7~10.9 | 5.054:0.45 [42.97-+6.51

HEER (W), BEEE (N), @B (F) OBl FRIATE CT -t LAUHETD bo
s, SEMEICI B AROZENL (5 B¥E) %2 HE4ORIICR LI,

i 1 1 13 3 I
SEPT.L 0Tl NOV.{ SEPT.1 0CT1 NOV.L
DATE
Fig. 140. Change of water temperature during the periods of Experiments [ and J[ . Dot, Experiment
I (on the quantity of food); circle, Experiment I (on the population density).
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S

Table 239. Showing the fishing rate of C. myriaster per haul in the three Ffishing grounds in

Suc-nada. Fishing grounds are shown in Fig. 138. A, Hirac Bay ; B, beach of Saga Bay ; C,
western part of Saga Bay.

Fishing ground Depth(m) Number of haul Number of catch Catch per haul
A 1 ~ 5 30 45 1.5
B 5 ~ 10 9 188 20.9
C 11 ~ 17 12 117 9.8

FRBEIBXME 22 &L, DOWTCKT, ARME »& 3. U TB - CROBEIHMAEE
LT 5, COFBRRENL, BB 55T RREOEESFHORLNER D 5 ~10mOBENKEICDH 5
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Table 240. Frequency distribution of total length in one age group of C. myriaster. The three
fishing grounds are shown in Fig. 138. A, Hirao Bay ; B, bsach of Saga Bay ; C, western
part of Saga Bay. No., number of fish.

Fishing ground A B C
Total length(m) Frequency No. Percentage No. Percentage No. Percentage
10 ~ 11 2 1.7
1t~ 12 1 2.2 5 4.3
12 ~ 13 5 11.1 10 8.5
13 ~ 14 3 6.7 9 7.7
14 ~ 15 7 15.6 19 16.2
15 ~ 16 4 8.9 2 4.8 12 10.2
16 ~ 17 6 13.3 5 11.9 16 13.7
17 ~ 18 4 8.9 6 14.3 19 16.2
18 ~ 9 4 8.9 7 16.7 14 2.0
19 ~ 20 3 6.7 8 19.0 7 6.0
20 ~ 21 (& 13.3 6 14.3 2 1.7
21 ~ 22 1 2.2 5 11.9 2 1.7
22 ~ 23 1 2.2 1 2.4
23 ~ 24 1 2.4
24 ~ 25 1 2.4
Range 11.60~22.20 15.10~24.60 10.10~21.0
Mean value 17.094 0.29 19.774 0.22 15.994 0.14
Standard devistion 2.864 0.20 2.07% 0.16 2.324 0.10
Coefficient of variation 16.734 1.19 10.474 0.76 14.514 0.64

COL 5 REEIEICE b2 - TIKIER L, BEPHROMYSETN 2B AL TEET 2 BEDCH S C
ERRUTO Do £ U THICBHORIER 27 2 BEROEREIE, TTREPLTONTND L HILH
R A

FEMRIIE4IED S 518, SUMEEDL. 1 g, BERAKED 16.527T, £OHMARMPEHREN, Z2LT
b ok ERICHIAT 2 BEAIZA.0~12.08 T, 2HD66.2% 25D 5, RBHOTEEEL, BRD
LOWH o dARXL, AROEURBEPCIUCOE, §-r b BWCRIERT 23008 oL b/hal,

— 312 —



HAREE Y & ¥ HAEDOIE, Eific X CHficEid 2719 519

40 [—e 1]

%] E223 16~1Tm
a
<
2 4 7
E g 30 2z
=] 8
2 S
™ a I
] & 20
m W
g s Z
&
% 3

a2 10

o

g2 . 4194

5

=
Fig. 141. Composition of total length 0

in one age group of C. myri- 0 12 4 6 18 20 2 24 2
aster in summer season (From July TOTAL: LENGTH (n)

29 to September 8, 1957). Fig. 142. Frequency distribution of total

length in one age group of C.
myriaster in each fishing depth,
in summer season (from July 29 to
September 8 , 1957).

5
 — '
0 ¥
2
< s
= —
= w5 A
2 = i o
= S
5 g S
z = v
= = e ‘.\&
@ Z 2 fil L
o D
=) = R
oM @ i 4{7\ L
=
jau}
3 1
10 20 %0
TOTAL LENGTH(em)
10 15 20 25 Fig. 144. Relation between the total
TOTAL LENGTH (em) length (TL) and body weight

(BW) in one age group of C.
myriaster in summer season
(from July 29 to September
8, 1957).

Fig. 143. Comparison of frequency distri-
bution of total length in one age group
of C. myriaster in the Zostera-zone
and only muddy bottom.

Table 241. Comparison of the body weight and fatness in specimens of one age group of C,
myriaster in each fishing ground in summer ssason (from July 29 to September 8, 1957).
A, B ard C fishing grounds are shown in Fig. 138.

. Number of Body weight(q) Average of
Fishing ground epecimen : fat
pecime Range Mean value atness
A 45 1.8~11.5 4.92 0.98
B 42 1.1~10.1 7.48 0.96
C 117 4.2~16.5 7.12 1.01

U USEBE TR #OBER A b i,
CNLDOMARDOEE BW)g &£E (TL)em Otz 14480 L 51C BW=aTLb DB L,
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Table 242. Result of Experiment () on the influence of the quantity of food upon the growth of
C. myriaster.

Amount of fish |Amount of catch| Average size at | Average size
Amount | at the beginninglat the end of | the beginning | at the end of Incre- . Amount
men
Periods of of rearing rearing of rearing rearing of of
of rearing | food body £
- ood
(%) | Weight |No. of| Weight No. of _ll::a{!h E/Z?yht ;l—eontagh ?vz(ijyht we(lg)ht (g)
(@) Fish|  (g) Fish| ‘909 9 o S s
(em) | (@ | (em)| (o)

H 5 68.6 10 75.6 10 17.78 6.86 | 18.55 7.56 7.0 51.7
(Aug. 18~ 10 58.2 10 82.1 10 17.40 5.82 | 18.74 8.21 23.9 86.4
Sept. 1) 15 50.2 10 71,1 10 16.48 5.05 | 17.79 7.60 25.5 120.1
’ il 5 75.6 10 91.6 10 18.55 7.56 | 19.69 9.16 16.0 57.0
(Sept. 2~ 10 82.1 10 121.5 10 18,74 8.21 | 21.43 | 13.15 39.4 123.0
Sept. 16) 15 76.0 10 120.7 10 17.79 7.60 | 20.61 | 12.07 44.7 171.0
B 5 91.6 10 122.9 10 19.69 9.16 | 21.46 | 12.29 31.3 69.0
(Sept. 17~ 10 121.5 10 157.3 10 21.43 1 12.15 1 23.31 | 16.73 35.8 182.0
Oct. 1) 15 | 120.7 | 10 175.6 | 10 | 20.61| 12.07 | 23.37 | 17.56 | 54.9 | 271.5
v 5 122.9 10 189.0 10 21.46 | 12.29 | 23.43 | 18.90 66.1 93.0
(Oct. 2~ 10 157.3 10 254.0 10 23.31 | 15.73 | 26.01 | 25.40 96.7 235.5
Oct. 16) i5 175.6 10 291.0 10 23.37 | 17.56 | 27 47 | 29.10 | 115.4 393.2
v 5 189.0 10 267.0 10 23.43 | 18.90 | 25.10 | 26.70 78.0 133.0
(Oct. 17~ 10 254.0 10 379.0 10 26.01 | 25.40 | 27.80 | 37.90 | 125.0 330.2
Oct. 31) 15 291.0 10 416.0 10 27.47 1 29.10 | 28.60 | 41.60 | 125.0 560.7

3. BREELIREE, HESE EAHRXEIUERELOBRRK
FERNEE R E242381C, T AT O ERE & BRI R EB243FICR T .

Table 243. Weight-multiplicating rate and food quotient in relation to several degree of the quantity
of food in one age group of C. myriaster rearing in aquarium, from August 18 to October

31, 1957.
Weight-multiplicating rate(W) Food quotient (F)
Date Group of Group of Group of Group of Group of Group of
15% 10% 5% 15% 10% 5%
Sept. 1 0.51 0.43 0.10 4.72 3.66 7.40
Sept. 16 0.59 0.48 0.36 3.83 3.12 3.57
Oct. 1 0.46 0.30 0.35 4.95 5.11 2.24
Oct. 16 0.66 0.62 0.58 3.41 2.45 1.55
Oct. 31 0.43 0.50 0.41 4.49 2.64 1.71
From Aug. 8 to 7.24 5.68 2.90 4.18 2.99 2.09
ct. 31
R B K

BB R BT B 3 BEO AR 2 S L4RIC AR U T2,

LR NEFNOTHEEIRE BROMEE & & 3 iITEng 525, BRERODOEII EHIRPR &V, &
FATOBT S 43 8 (B145K) DIBBEELME RN T, AU e Vg FR7KIR 23 IR D IF YR T IR
FU, mess 2OBESIALI D L Bbh b, 9 BREUBORERT X CRERICHAL TN 5.
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Fig. 145. Relation between the body £
weight (g) and the fesding period E
of one age group of C, myria- 9 *
ster. O, group feeding 159 of <
body weight in every day ; @, group g8 2
. P
feeding 10 % of body weight in every e -

1 o m w v

day; %, group feeding 5 9% of

body weight in every day. 1, From PERIOD

August 18 to September 1; T, Fig. 146. Change of weight-multiplicating rate (A)
from September 2 to Saptember and the food quotient (B) in one age group of
16 5 W, from Ssptember 17 to C. myriaster in Experiment ] (on the influ-
October 1 ; IV, from October ence of the quantity of Food upon the growth

2 to October 165 V, from Octo-
ber 17 to October 31, 1957.

of fry) .Periods are shown in Table 242.

FHHOMEEE L OREROZMEAR 2R T 5 L 8146l & 2 5, SBOMESEET, 15%I0ERT7 .24,
10%BERRETS.69, 5 %WEPET 2.90 2 2N FNRL, WEBICHHIT 2BENED b, HEITE
15%IREREEDS 0.43~0.66, 10%IFERHETIX 0.30~0.62, 5 %IVEERETIL 0. 1~0.58 DEF % Z N 2R L,
WIS EAH (10F 2 B 510H16H) ) - & 3 BROMENH LN b,

EVEHREL, 15%IMERILS 4. 18 Th » & AN L, 10%IEBIN 2.9 TLIUCDE, 5 %IBERN2.09
Tdold/hal, WEBICHHFIOBESED 6N, £U TR TRNThOREE4 Y (102 H
5 10H16H) WEADSHRZRT,

3NE OB OE
WERTEGOAI BN R 28 ROLERS L CREDERE 2R D IOVE 24458 TH b, Tib b 15%
BT, 1C%IEIR0 L 0 5 %IREROSEOEREIZ 2N EH 7.0240.30, 7.55--0.32, 7.5640.28 T
RESICHHHIOBERR2 TR Y, FEOERE  REOBENED L b,

Table 244. Size of the fish at the end of rearing in relation to amount of food in one age group

of C. myriasier. No., number of spacimens.

Amount of y Total length(cm) Body weight(g)
food o Coetficient Coefficient
Range Mean value T Range Mean value S
of variation of variation
5 % 10 21.6~28.2 |25.1040.42| 7.56+£0.28 | 18.0~36.0 |26.70+1.13]19.854+0.80
10 % 10 24.3~29.5 {27.8040.47| 7.554:0.32 | 22.0~58.2 137.90-+1.39|17.154+0.98
15 % 10 25.2~31.5 [28.6040.43| 7.02-4-0.30 8.0~54.0 |41.604+1.68|18.57-1.17
4. BEFEELHREESOBERF

BUERG R 2 5024530, FToHIEISE, EIRHRES & OMEER 2 246 KICR U 1o,
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Table 245. Results of Experimert (J[) on the influence of the population density upon the growth
in the one age group of C. myriaster. No., number of specimens.
Amount of | Amount of individual body Incre- .
romred cultured Catch weight o) Decreased ent Amout
. of
Pericds |conger eels of body food
par square | Weight Weight Releasing| Catch . weight
meter  (g) (g) Ne. (g) No. time time No. | Weight (9) ()
1 400 100.0 10 130.9 10 10.00 13.09 0 0 30.9 150.0
(Sept. 9 800 200.0 17 134.5 10 11.77 13.45 7 65.2 | —65.5 293.5
~ 1200 300.0 24 238.4 16 12.50 14 .90 8 61.9 | —61.6 429.0
Sept. 23) 400 100.0 8 95.6 8 12.62 12.07 0 0 — 4.4 150.0
1 400 100.0 8 127 .4 8 12.62 15.92 0 0 37.4 148.0
(Sept. 24 800 200.0 15 257.7 15 13.38 17.18 ] 0 57.7 296.0
-~ 1200 300.0 21 401.3 21 14.28 19.11 0] 0 101.3 444 .0
Ooct. 8) 382 95.6 8 125.0 8 11.95 15.62 0 0 29.4 142.0
il 400 100.0 6 159.5 6 16.66 26.58 0 0 59.5 150.0
(Oct. 9 800 200.0 12 281.5 12 16.66 23.45 0 0 81.5 290.0
~ 1200 300.0 17 431.0 17 17 .64 25.35 ¢] 0 131.0 450.0
Oct. 24) 500 125.0 8 137.0 6 15.62 22.83 2 32.0 12.0 187.5
v 400 100.0 4 121.0 4 25.00 30.25 ¢] 0 21.0 120.0
(Oct. 24 800 200.0 9 271.0 9 22.22 30.11 0 0 71.0 220.0
~ 1200 300.0 12 361.0 12 25.00 30.08 o] o] 61.0 420.0
Nov. 7) 548 137.0 6 174.0 6 22.83 29.00 ¢} o] 37.0 164.4

Table 246¢. Weight-multiplicating rate (W),. food quotient (F), decreasing rate (N) and average
body weight(g) in one age group of C. myriaster in Experiment Il (see Table 245).

Mean value is parenthesized. m. b. w., mean of body weight.

Population Period
density (g) N ! ! . v Averae
W 0.31( 0.31)] 0.27(0.28)| 0.60(0.59)| 0.21(0.21)] 0.35(0.35)
400 = 4.85( 4.83) 5.40(5.21)| 2.82(2.52)| 5.71(6.71)| 4.62(4.56)
N 0.00 0.00 0.00 0.00 0.00
m. b. w. (g) 13.09 15.92 26.58 30.25 21.46
W ~0.33( 0.14)] 0.29(0.29)| 0.41(0.42)| 0.35(0.35)| 0.18(0.30)
800 F —(10.23)| 5.12(5.11)| 3.55(3.44)| 3.09(3.00)| — (5.44)
- N 41.76 0.00 0.00 0.00 10.44
m. 5. w.(g) 13.45 17.18 23.45 30.11 21.04
W ~0.31( 0.19)| 0.33(0.34)| 0.43(0.44)| 0.20(0.20)| 0.16(0.29)
1200 = —( 7.50)| 4.38(4.36)| 3.43(3.42)| 6.88(6.87)] — (5.54)
N 33.33 0.00 0.00 0.00 8.33
m. b, w. (g) 14.90 19.11 25.35 30.08 22.36
W —0.04(—0.04) 0.30(0.30)| 0.10(0.46)| 0.27(C.27)| 0.16(0.25)
Un-adjusted = — — 1 4.86(4.82)] 15.62(4.34)| 4.44(4.44)] — —
density | N 0.00 0.00 25.00 0.00 6.25
m. b, w.(g) 12.07 15.62 22.83 29.00 19.88

FIb LHEREE 2 RS 5 3 OOROMRER (B147K) 1, SEEIE - 2HICLTES » 41
OFBEL LK XL, T8 8 HiE TREGEEEOR XN R EIA S0, 8 3 MBS s
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Fig. 147. Relation between the population density and de-
grees of growth in one age group of C. myriaster
rearing in aquarium., Periods are shown in Table
245. (O, 400g per square meter ; @, 800 g
per square meter ; /\, 1200g per square meter ;
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X, 360g per square meter (un-adjusted density 1 it i W
group). PERIODS
'L_x‘)
= \o E 55 ©
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(PER SQUARE METER) (PER SQUARE METER)

Fig. 148. Relation between population Fig. 149. Relation between population
dansity and the weight-multiplicating density and the food quotient in
rate in one age group of C. myri- one age group of C. myriaster
aster rearing in aquarium, rearing in aquarium.

BRR o UICERE
BWERBPRK AT 7 7 TOMAERS, HURROBREKBIULLAERL, BT TICEELE 16.
67 cm, F77{AEIT 8.26 cmiCEL, BERMEEE U GESTAXIWEEL TS, s OYTFHRKA
ORI, KB L mpb 17 mOHH, DI Emdps 10 mOKEDECARBEL TN AHEANA LN
* E 1T 800 g B, 1200 g B X OFEMER CRIBERTRL, HETEROT, EEKEICE 55K
Hemil
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20T, WEONSVEMEERTNUSASICRET 2 LN TE507T, BlOEE? L Y BETIIHE
% LNEROBERAES PR 5 C SIEE TV,

ERR 2 OFERPS, STEHOBEHEEZEETEE, 5% 10 %ERER T 2HENEDRE
A EBBEEINI I 5 o DI L, 1% RETIIRT 2 BUCEE U THREME L, BLAYERDL KA LN
T 15% BB O HBICc A BEE 2 A5 LE 150 Mo Lk 31T, BT 14.1%, F28TR 4.7
%%, ST 12.6%, BAWTIE 13.4%, BIEESHTR I %EZNTIVRL, FAEFHEHOHEMNE &
LICEA L, CndOYHEER 12.7%, TisbbLIEBERIZX 2.3% Th 5. —7, WERE, SRR
BELNBESED L NT, BEMTKENRINTALC LMD, OO STRBBMCTTS 15% H
EHIDDBERETH Y, 10~13 %D HEERERTH L EELLND, HIE GEZE, WWARKE T, W
kR ADBIFRESIL 17~18 % TH B T & BB, CHNEHETEEZEL LD, Ulehd o Tl
WSRO SR IEL, WMRENT 2 BEEORERCHEYD 2 HENDH b, COREHFRIZE 4+ ks

F OB 5 BT HSIT B 5 I ERRE DB L, 15% ¢ 10%
WEBOZNCH U TEUNED/N T &, SRR
N W 15% 33 & 0¥ 10% BEBICILL TE L L Sl o s

"N 5. ¢ OROLFREROEEOUREL 5 %HUTFTH
B30 EHEIND,

BT LIMEAR EOBERIE, BEEEOhINEOD
X . 1 EBEERIIA S, TIETE & ERRE & OBRIZTR
bemop BEFAA X018 PERRIIA S 5 Y, SRR

. 150. Change of the rate of feeding $he
at one age group of C. myri EE 3 OFERP D, L OO AT RADBIERER
aster which feeding 15% of body ERZEThE, b ol b HEBED/N I 400 g BT
weight in every day. Periods are X . .
chown in Table 242 THITEMERRE, 8008 3 LN 1,200 8 B EN L h $FE LS
FNTE, U3 4008 BEE 8008 BEOMEBEIRE LVE
DTS LNIFNE &, F708008 - 1,200 8 BEOMEMRS SO EEMREICIE BERERVRINBNC L
TEWS, WBIEREEEE 1T AmYD 40085 8008 ORICH B D EHET D, U TE 2 HUBRD
stiE® GEMILED) OREREIIHEERE D 550~ 588 S ILMMU TN 31 h b T RIFTHHT 5T
BE, 1EFmMY Y OEIERESBEIL 008D S L Thb. Fio COETPUIRRAD B ERERIC
H LTk 2 4 Ol 2 RS, CIUIBIIHEERICSY 2 BROMERICL 5 E-Bbnd, BIF (1952)
WEEAREY - FT, ARES (1957) W FY 2 VT, REEENAXOE CIBERE, VEREINI D

b, SIEENE  BERIKELBAZERRELIY, CNLOEREAEROBRLLETLE, U
F XA TRIBESR, SEERECOVTIR &L —ET 50, REESIOVEGRES ETRERT 5, $ity
S P2 9HUTEU LR NOVIEEE TERTE 5, CHRIBH (1952) w2l v ¥ THEL
Y5, TFE e FUoa 0ikETH B, <7 F TRFUKETH D, BRGEOREBEIS D50
EEZLND,
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1 B
LR A ST RRBOEREN, KxS, (N2ERAET LTI OBEWE L ORI
T 5T
2. MY RE A BIIZET T REOBREKRCIECERT 5, & (ICKEHEPOEREL IIKE S ~10md
BECEEL TN 5,
3.EICISBEI R I L oY, EIGE T TR AR 12.0~22.0cm, AE 4.0~12.08 O KERICKE
LTCih, EEEEEE U THESETD Do
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4. BT3B AT RN, HERDOHBORKE TRBICAETE B,

5. WEEIIREE - BEARICHHAL, SEMRE - ZERECHIILHIOBRZ TR,

6. WERBE (X) CHWEEE (W) OBt W=aX? oBEAPRIIL, S bid-0.711Kalk
23.370% = NENRT,

7 REEE (X)) SEEUEN (F) tOBTIEF=aX+ bOBERSHMITL, ai0.0012, bid 4.204
B ENTINRT,

8. EEIE 8 ATEIC I L m¥ b 800 SIS L O 1,200 S BET FNFM 41.8%, 33.3%, F129 AT
FERERHC25% 7 & LTo0

9. MFRABMOFICIST BER TR, HEIREEIT 10~183%EE, FI0RENEERT 1 EAmY D) 400
~800 8 FEH & T NENHEE L 1,

FHE 2FAM EOREA
Chapter IV. Immature fish older than two years

F A H»H &

WEOMEEN - FEILER - T4 - AR S ICE R R L, CnbIEEEO D 2 EEAEY
WEEL T, BNENZAEREA C L1, PEREOBRIEUIAA L UTZDEERZHEL T,

OO LIRS, 1954ELSEY 7 TORMARFERE LT, I 575, &4, T (hTF),
yoa g 475 E R WE L, 200 OEEREDERSRIC OV TERPEE LT X720, BEAIR
WEL S THISL OB REOEENS D D, S SIS HEEL S U TR I, I TOMER
WU TET, BRYRPAFETACENEEAEDEDNTERD 217, TROLPRERERDEBE 2L T
NIV UTods o THEAIKEEL T C ENT X120, HI¥Mic2 « 30EEFERIIEE 2. AETIRK
FICH T 5 C OB REOIET ], MIEEE RS LOE « B X 5 EENRK L 20ROV TR

/\\‘790

RBOMRBE LU FE

HKEBOELE EKBESAEITIS LT TEEBC OV TOERTIE, 10~15°COKERET, i1 ¥
BEEUIZEE 22.5~24. 1 cnD SRR HES L, CNVR/NEKEE (RE104 ) REBAKI6 £ 2 AN TIKER
Baeoly, sl F Ll — & —2EBAL TERLYPORKE 10.0~12.0°Ch b 1553HMEIC2°CIo L
EHHVEBETEULY, BEH 5 NSEREN S TOWERPEEL . %72, CORRITE &S0 T20~
26° COKBERET 10~20 A BHE Ui &5 22.5~32.5cm Ofe, LEOFETKED LAZ32D,
BRI s T fh328° C O KB EE TR I DV TL 6737,

WACEE T AER T, B (25.1~28.5°C) L0 (11.0~18.3°C) OKBREBHICeNZNIHG
Uizd oir, =2 ¥ Chaenogobius heptacanthus % 53 THEIAZE, HERHE (10152025 - 30%
R BiEEL, SoMEE RHEUIS,

RIS, 195648 57 B 5 10A24H £ T, Kl (B1518) OLEHECFT (FEBOK
E1.8m) ITWEE (FEE.5m, B3I 14mOMEE) 2HEL, Chikv7FI5E, v&428, 7
S SR IERPREL, NEBORRERICHTA10%08B254 (EH 1 BEE, RO, #
R TR 7. 535, SRMREBOEE LT, ZRKE (EX2.00m, HX0.60m, JE0.56 m) L~
Fa D, FHINART, FuEL, 94, yuvy s vy, A2 aE, FIT7IBINXF LAV ESDS
FEREZEL THEELI,

* (| DR ABEER R e Y FE B
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FROBEREERIL, 19564F11H 4 B» 5195748 |t BI0B L TARIBHMITIT o7 CORAIILE 1 HHK
ETHEUEASI U DRV, FRME UT3HEHEDSME (Gt - - B3&2m) 2\LTHE (B
1.5, B L4cmPEED 20, 15« 28 U, #hdhclEng s L Tt ireE (%
5~6cm, EX30~40cm), BBINE LER2E I, 38 - 4 BHIMERHY, ZNTHICERZA
Nic. MEENT 1 Bl 108 (45 26.7~40.8cm), 2BHI0E (£E28.8~40.8cm), 3 Bih208 (&
B 25.8~35.5cm), 42M30E (£E25.7~38.2¢cm) T, WHET 1B 28 3B 5%, 451210%
(HEBOBHEICE T 2 HAOHEE) OBEREP5A T, IO ICHEERE U TI9SSEIOHITHP 51210
BET, EAEBTHE?RNTToir, EREIZ 1 « 2« 3BEL, | BEITI0E (£E 20.2~24.5¢cm),
2BEITI0R (£E25.6~29.8cm), 3BHIC7E (£E20.7~25.0cm) »H#EL, BHRIX15 5%,
2810%, 3BMHEEE Ui, ZUTHBMIE 1B« 3sBHRILE, 2 BRRAROA2BEEN

ZOERFEI, 1956F 1 HI4H» 5 2 B1I9H ST, 19564E2 B14H» 5 3 H1I9H T CO 2 Ficsd TK
W TIT -0, EBRAIYET, 1 BicisR (&8 16.8~21.8cm), 281 158 (&8 20.6~25.4cm)
WMEUIC. BHINTNE SATHREORETHRE LU, SICMEE $1TE» ANi,

HEER (W), BER (W) BETT -1 HUAETERELI,

ERERTHNIIEIHE247EDOBY T b, CNLOH L, TV, Fros84, Frakdzdo
EREZLEB UL

Table 247. Food used for culture of immature of C. myriaster older than two years.

Jap. name Scientific name
Pisces
Katakuchiiwashi Engraulis japonica
Akahaze Chaeturichthys hexanema
Genko Areliscus interruptus
Tengikudai Apogon lineatus
Nenbutudai Apogon semilineatus
Kochi Platycephalus indicus
Inegochi Cociella crocodila
Maazi Trachurus japonicus
Ganzobirame Pseudorhombus cinnamomeus
Suzumedai Chromis notatus
Ainame Hexagrammos otakii
Simaushinosita Zebrias zebra
Kuroushinosita Rhinoplagusia japonica
Hotarujako Acropoma japonicum
Macrura
Kishiebi Metapenaeopsis dalei
Akaebi M. acclivis
Toraebi M. barbatus
Moebi Metapenaeus af finis
molluscan Decapoda
Himekoika Sepia kobiensis
Mimiika Euprymna berryi
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Ll EOFBEER 2T - 1ok, MAREEREY O EIR2 BoMEcs 2 BEIKH D, 155 KT
TRUICTZE 5Ky 32,058 LHMOEM A ET 5o B, L OILMRIEG 6 mORITHEE BEL,
i —H5E, KNEOVBIRETH 2, KHiEE (1955512H20H» 531H) 46X OUNER (19566£2 H 4 H)
DS S RETAEED AT 52D & 5 T, M TORMISO BAMKISEIA 1.02 mT, Wil B
BIE (95.17m) DIk Z KRR, NERICEMRORRMIZERI L Z 29 emT, (& A E KR
BiL7s Bo MFRIX RO 3 5 WWKEENE {, WESHUNTS b, F 7 EIOHIEL A TR
DT, BROKBELZICEESNDT WV, THOLEREL ERI, KRERCREL, poAdEl (8
153K0) L L, — e HONAEBUNTEEERZT1 5,

JANCERT A4 IR EE T, R £ 28
vedl e b=, v RAVE SHERBIOSE
HEREDERT %,

= B 2R
1. KEBOELE EKRBENARCE KETHE
1) KR ER

KR 10.0~15.0°C TRELIZ-COBoRaR, K
B 12°COIKBEICE L, ReAkBE2EREUED
WOBESEIRIE 1Z 28°C (5 248 ) THERMIIEL, HHE
2o RFEICE B REDRES ORI« a) EE
B (B1kd 2k E kB TEED TDN,
UIDNC OB L OHEOB &k E{3), b) B
e (oM, %iEER), BHoRREl, FES
BEFTER), PSR LT, WwoLi R KEICHL T
WS B, BB EEREIE S EC B).c) T
(B THEICOREZRL, CORTHEBDA LN
). d) BN BB, e) BE (BEDIFTHOTE
S H, OB RBIMIREL22), ) BT _
Gt b B CEITE < 72 D 30T 5 ) Fig. 151. The sketch-chart of Oura-ike,

Broken lines in the pond are wire

HEREIL 12~20°C 2 TIRIE—FL, EibikpeET neting wall. Scale indicates 30 m.

YAMAGUCHI PREF.

TANA
MARINE LABOLETORY

Table 248. Change of the beat counts (per min.) of opercle and body condition in various water
temperature. Sample: total length in cm, 26.5 and 22.3.

Water Beat counts of
opercle Body condition Notes
temp. (°C) (per min.)
12 44.3 normal, slowly moving
14 46.3 ”
16 45.7 7
18 41.3 normal, state of repose
20 41.0 V4
22 60.0 normal, slowly moving
24 54.0 normal, state of repose
26 70.0 abnormal, breath hard 2 hrs. 15 mins.
28 78.3 rush about, fall into convulsions, disd after reception
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41.0~46.3/ 53, 22°C TIZHIHRIE T 70/, 28°CTREL LML, HE78.3/43 &2, UINNE

FRREBR R, $370 R, DTS R L CFRITE S (852495),
4 )
BEACH oURA
3r + i
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P M!
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Fig. 152. The level of water in culture-pond (éura-ike) and beach in time of spring and neap
tide. Spring tide, Dec. 29~31, 1955 ; neap tide,Feb. 11, 1956 ; @, Dec. 29, 1955
A, Dec. 30, 1955. %, Dsc. 31, 1955: B, Feb. 11, 1956. Concerning with the bottom
lines, ordinate of Qura-ike represents schematic locality of bank, both branches mean the
hight from the standard point while abscissae are symbolizing the distance from the bank.
Unit of vertical axis, m.
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Fig. 153. Variation of the watar and atmospheric temperature during the culturing period of C.
myriaster in Oura-ike, The broken line represents atmospheric tsmperature,
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I51T, F20~20°CONKB T TAEFELIZRAE, 28°COIKBEITKO XD OREEE, F24sRTR
U724 91 30°Cilt { THEIRMTDA, 34°CTIRUD UFFRREL 5 Y, /{8 LIL

¥ 77, 25~26°CORBRKEICEINI A%, 28°COIKICIAL, FBIEHER L IFOHDIREB2HEL
TORESR (8B250%%), b - & $ R OEFRIREERAEU IS O, AR 2RI, 3 -& $8E DT 2 HHE
304F, FIBEEIZ B - & B DT 345, BRI DTA4RKE T TH %,

Table 249. Change of the beat counts of opercle and body condition in immature Ffish of C.

myriaster at various water temperature. The case making an attempt to rise water temperature

from 20°C in aquarium. Samples: total length in cm, 28.7 and 26.3.

Water Beat count of -
temperature opercle Body condition Note
20 71.7 normal condition, slowly moving
22 69.7 %
24 72.7 4
26 72.3 ”
28 64.3 breath hard
30 74.7 abnormal condition, quickly moving
32 96.3 quickly moving 5 h. 10 mins. after
34 101.7 rush about fall into convulsions, died reception

Table 250. Life of C. myriaster under stopped condition of circulation of the water at 28.0°C in

aquarium. Ab, abnormal condition; Rs,

is put in parenthesis.

rush about; Di, died; elapsed time after reception

ltems Sample Observation Beat counts of opercle
Aquar;\jucr)rj T L (em) BW (g) Aa | Rb | Di 2.00 h. 2.40 h. 3.30 h.
40.5 90 {(1.52)[(2.15)|(4.09) 65 57 50
41.2 108 (2.23)|(4.00) 67 65 58
39.3 78 |(2.20)|(2.30)|(5.45) 63 48 46

Table 251. Change of the beat counts of opercle and body condition in

immature fish of C.

myriaster at various water temperature. The case making an attempt to drop water temperature
(11.0°C). Samples: total length in cm, 26.4 and 25.8.

Water Beat count of
temperature opercle Body condition Note
) (pe min.)
10 32.5 normal, slowly moving
8 26.5 normal, state of repose
20.3 Vi
14.7 ”
2 8.7 pectoral fin adhere closely to body and lose
. a balance
0 5.0 quiet condition
- . . . - 1 h. 50 mins.
1 rush about, fall into convulsions asphyxia sfter recoption
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HEDL (1952) 1, FHEMONIKE ROBFEERS L N ORBIC OV TEEL, AR 11.4~12.7°CT
8 o0& 3RV OIS TERREL LY, 1ISHETEIEL, 28RS THEREFELIIC & 23
BLUT O De COFEPDLHADE, BUOKR TR -2 d0, S HD TEPCRRICEETY 510
BB LND,

2) KEOET

HKIE 10.0~15.0°C OBEEKEIEINIZAZ, 11.0°C OILKRECREBICUNAL, RACKEREZET
LIz U OYREB % 552508 R U T2,

KECHETE E i, SEBHIRET 55, BRI CICISNTAA LY, BbRE¥ > DS,
—1°CTIAY THFFHRIEREL, HEREEIERL, FIRREY 2R 115

5K (1 J10H), HE 1.010~1.025 OHIF % 6 DORERICT 1Rk E DL D, Chit10°C~15°
CDIKIRICIERG U o2 78 6 ~10°C O Lh/KBRBBICINVAR U CEETERERS 2 U & ~UoFE, W o EhEEHiBR
TSN TH 0L, L3 BFEL 80 - 72,

KUBIC 360 B BAMOMIFAJOR & R AORER A 5 &, 19565F12 5 10H O &8 72 /KRR (FK3.0°C)
RHT, N2 FIIEEBETEL, 5 7 SORESIINFLREE, 2 (£E10.2¢m), 3/ v v (£E12.3cm),
+ay) (£R13.0cm) BENENIEBEIELIL. ULbL=7Fd0EPKRT, 70X 18I B8R
FET D= oA, FaxinEidBAbDRIREED BT o710, F7019584E 1 HIBHOARIETE (&
I 1°C) i3, ¥aY, 7o ARSI UIN, ~7+ 7, RIBIEI Vv CidsALORRER
BT =17,

COX 377 DHEKRICH L T B RAN L 5 Th B,

2. BILBEEICDNT

REVEREET 2 ICET 2R, BAROEEL KBRS IGHAZOEEDRE JIKL - TESL R
s, 1951),

Z I NERHEIEIEDO ORI R AR B253EICR U,

COREPRTL I, EHZ3IFI0BETHELT L EBDPE. UL, BKOBETIINL 6 »EL
Hitantn s,

Table 252. Condition of prey (Chaenogobius heptacanthus) in each elapsed time after swallowed
by predator, C. myriaster.

Experiments Total length(cm) Predator
Water tem Observation
°C) p- Elapsed timas Prey Predator Prey
10 6.0 34.3 5.72 scales fall off
25,5~ digested except for head and a
28.5 25 4.5 29.2 6.49 part of trunk
30 6.1 36.0 5.90 perfectly digested
scales fall off, caudal digested
15 3.7 27.9 7.54 cuticle partly digested ’
11'O~18 3 20 3.9 24 .5 6.24 cuticle and caudal digested
25 4. 23.4 5.09 digested except for head
30 3.7 29.6 6.11 - perfectly digested

* T OREBIZINT S, d & OKEIINET S LEBET 3,
** 3 AP OB FRICE 372 5 TKEN ERUITOTERZ AL,
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3E 5
1) & 7=

RIS DOBY Th b, ~7F TORBRBRBETH 205, HEEEICETAHBEORS
PRNC AL, P77 7OFER, SEOY b0 3R EDD THATENERTH s0IE LT,
D 2 BIMAAEN S {, WBERBCL > TED SN, $4bLEEORIICERL, <4 101
B, SEOMIVSEAUL I CHADERTH LD Th b, /516, MELMAEEOHAEGIZA LN
VA IR

EAKEOBE T, BERECISNT IS 77, w8 436107 02 A OWRITENS - & b BT
D, FH/ARIPENBID, U Lrave s, d=FaeBller s T3 e 4 BN TS
Do WHIBI T ST >3 T 0084 - EbBEHTHY, 209v v i, T4 32BENENER
2R /238, v T FTEF Y AR 2HEOAABCHEL, EOEBNERIS S, BTk
BAUTHRETLE, BRER2ED A EBATA12D0 2 DOMERED 5, £ L TENIBEDTTH
WINLEHTH D, UL, HOKREE <7+ TOBTIZT 5 LIS O 1z - 1.

Table 253. Result of mixed culture of the three species, C. myriaster, Fugu rubripes and Chrysophrys
major in Oura-pond. Concerning with food rats and decreasing rate, see p. 288.

Speci Total length | Culturing Food rate Amgggs of At time of stocking
pecies (em) period(days) (%) (@ Total body Number of
g weight (g) fish
. 32.2~45.4 |Aug. 11~Oct. ]
C. myriaster (36.0+40.33)  24(75) 381 5
F. rubripes AUSEngI§DCt 10 1409.7 1360 5
Chrysophrys major Aug2-47(*’;?()36t. 35 2
At time of catching Average body weight Weight-multi-| Decreasing
Total body Number of |At time of At time of | plicating rate rate
weight(g) fish stocking catching
281 4 76.2 70.3 0.08
1269 5 272.0 253.8 0.07
37 2 13.2 18.5 0.40

2) B R & 2 oy

REIR A ER254 « 255 » 256 RITR U T, MFHEAE (552543%) T, WAKEDZ UL TODERTH 5
B35, MARBREEIC S B oD ULV IEEBES R s i, COBEBERZEBOBER : > TEDEEL, <75,
RGN, BEITFATREREGUINEHNIEME BITEBEREN L, s F 4,
TR, Al RE L IEHORBARISIET L.

Fith & TN EIIREITRIN, WEMEET 3B »& 3 A<, DIT4 B, 25, 1 B
@%Kmémoﬁ@b%&@%%i@ﬁ%%%mié%ﬁcm%%f@ﬁéﬂfh@wo@b%&%&%m
& AT ENA DN D ($E2555),

=4, VEBNTOEEEES (B256K) T3, 2EO/AIN 1 BHEO L OBDTHIBEL T 5 58
NI NSMEL T Do &I 2 BHE 3 BHO b ORWGETHIC L 2 REKEROBEIZITL <,
LT T2 BHOEKRU I BRESEHHRICE 5 EZA LW ED D bo & T 2 B0 Bz oD

HoJ e
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Table 254. Result of the praserve culture of C. myriaster in the pond, in autumn. Pond, see p. 319.

\JeMS | Cluuring | Total length | Food rate At time of stocking I
Pond N [pericd (days) (em) % Sum of body | Number of pe
N weight{g) fish
! Njavé .470(67) 5312;48220 5 1010 20 I
L N§;$.4To(67) ?5222148:24 5 1854 80 !
H Njavn'.7To(e4) gg:?lagiio 5 494 20 0
Vo o ot s0.d000 8 10 809 20 0
Ar time of catching Average body weight (g) | Weight-multipli-
Sumwzfgﬁz?;/) Number Fciih Stocking Catching cating rate
‘ 980 19 50.5 51.6 .02
1877 29 61.8 64.7 0.05
625 20 24.7 31.3 0.27
912 20 40.5 45.6 0.13

Table 255. The weight-multiplicating rate in 'each section of total length of C. myriaster

culturing in Oura-ike. Number of spacimens cultured is parenthesized.

T~ Range of total 25 ~ 30 30 ~ 35 35 ~ 40 40 ~ 45
length (cm)

ltems - (31) (29) | (12) (3)
Average body weight{g)at time R
of stocking 25.1 43.5 69.0 89.2
Average vbody weight{g)at time : 20.3 48.0 69.2 96 .2
of catching
Weight-mutliplicating rat= 0.21 0.12 0.003 0.08

Table 256. Result of the preserve culture of C. myriaster in HiraoBay, in autumn. Basket, see p. 320.

\cems Culturing | Water Total length | Food rate Amount of At time of stocking
temperature
Basket\ period °C) (cm) (%) food(g) Su\:vneiothi?g)y Number Fiofh
Oct. 11~ 20.2~24.5
1 Nov. 10 11.7~18.0 23.140.21 5 590.4 246.0 10
Oct. 11~ 25.6~29.8
2 Nov. 10 11.7~18.0 27 440.11 10 1238.4 344.0 10
o Nov. 11~ . 20.7~25.0 . .
3 Dec. 10 | 122719-01 527740.12 179.0 /
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At time of catching Averag body weight(g) \W'eight- _ Decreasing
Fecoped Su\:/ne?thtn(:s)y Number Foiih Stocking Catching mu‘t:fa)il:atmg rate
3 194.00 7 24.6 27.71 0.13 —
3 179.00 7 34.40 25.56 — 0.26
0 161.00 7 25.56 31.80 — 0.10

3) XMoo E
FERZ257FICR U T, DO BOTNOBETHOT L DIPIREL, AERIAROZEB & b B
BIEMN LIz, Uh U S S ICREREROBEEILH T D S hisk -1,

Table 257. Result of the preserve culture of C. myriaster in Oura-ike, in winter.

ltems Period of | Water Total At time of stocking
Experiment culturing ’Ceﬂzg'z‘:f;‘:me length (cm) Food rete Sur\:{;ghioég Number F?ih
PR sews| 55| 0 | meo| w
A o) IR (VS B
- At time of catching Average body weight(g) | Decreasing
weenped Sum of body | Number oF | Srocking | Catching | rate
5 318.0 10 34.40 31.80 0.076
1 887.0 14 68.93 63.37 0.070
Z =

U IOERPS, TOBMD~ 7+ T2 REMTERT 2D DNTRET S L, L OMIZKES &
DOTERL, [REKEPZE-FL, HEEEBELL, FEELLEn (28~33°C) T, XiTiEE
(6~1°C) Wiz o €U T/NIRKICIZ KO W B D73, BEREIEARIE2 4S5, C &)
HIEZEBRE EARO LRIBATE 2 & % & UTH RATEEICENC 55, BUKITIS I35 B8
DREVWEAHLND. LPLEDEL, FROWTROERICKNTIZEUNRENZ L, SI8mEambisd
NI -T2 & s, SRDEAPHERRAT A L 5 iICkKMDmORE 2 MU THEER AL, KED
W (BEBELKEOF-KEL 9.0~ 27.0°CHIB T~ 7 + TOFE/KEEIICH 3), BEROKRT, K
HOBII LOEBBROE N2 SIS 572518, KEOBERIZ, 0T, ryads, v£4, 37
IR ELBEEOPILTIEWEHMENE LN L t B2,

] =
1. 2 ERLL EORBHAICONT, /KRS & /K D23 235077, BACEE 6 L O E e & & 0 M
DEHZEL ZOFHRICONTHEEL I,

2. K8 ERSEIES O OBIERE R, ARUTEEKEIC L S THET A5, 20~26°CIcBliiz 8
DiE 34°C, 10~15°CIT/gL7c DX 28°C THEEFEL 17,
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3. 7Kl 25~26° Cic /s ic = 7 7 T % 28°C OIKBIBICHE S 5 & 3 B 45537005 4 K50 9 -3 DRICEE
FEL 720

4. BBBKIE 10~15°CIC/sic g D% 11.0°C OIKRBICE U THRAICKRZ T A&, — 1°CTE
Ui

5. 7Kg 10~6°C O IKBEITNA LU THE L IXEHV0R L EAEF U

6.7KIE 25.0~28.5°C 45 L 08 11.0~ 18.0°COBEIKIE T T, =/ ¥ 2l ernddnwmelicsE
T AREITVTN S 6L & 0T 5.

7 MRS OBREIL, BRS HSVER e ZBETIUITRETDH 5,

8. KDER T, MANEYD L IEERRUIZ, SEJORER 0cmUTOs OpehU Lot DLD
BETD L.

9 ROEETE, TNTHMELRL, KESFEECHKBEDS RBEICZLU TS, SSEREHEL S
>7Z6

10 BERENOENS - U TOECHERZHITD %,

U Bk TR T B b g, B OEKOSEOTRAL, MuREEDSEIC WENT 5 & ) IKM R,
MO P ERT L EPBETHZ.
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Part IV. Proposed system of conservation
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Studies on the Morphology, Ecology and Culture of
the Important Apodal Fishes, Muraenesox cinereus
(FORSKAI) and Conger myriaster (BREVOORT)

by

Toru Takaz

Summary

The apodal fishes, the order Anguillida, are known as one of the most impor-
tant in the fishing industry of Japan.

The present investigation treats of the morphology, ecology and culture of the
two apodal fishes, the sharp-toothed eel, Muraenesox cinereus (FORSKAL) and the
conger eel, Conger myriaster (BREVOORT), which are caught rather plentifully,
having high commercial value, in the coastal waters off southern Japan.

Part 1. Morphology
Chapter I. Larva and elver of the conger eel

A good many young of the conger eel, including larva and elver stages, were
caught in the Sea of Sud-nada, a western part of the Inland Sea of Japan, and were
used in the study of their morphological transformation as they grew up.

(1) When the conger larve hatches out, it develops into the elver stage through
the semi-larva and semi-elver stages.  The larva, from the time it is hatched out
until it is a full grown leptocephalus, is called the developing stage, being constitut-
ed of early, middle and last. While the shrinking course from a full grown to a
minimum size is called the metamorphosis stage, being constituted also of three
stages (early, middle and last), of which the first two are called semi-larva, and
the last semi-elver, which is further classified into four sub-stages (Table 25).

(2) The larvae enter their metamorphosis stage when they grew up to 120 mm in
body length, and they enter to the elver stage when their body length shrinked to 65
mm. The reduction in body length during the metamorphosis stage is estimated to be
58.3% (Fig. 8).

(3) The respective rates of lengths of the dorsal fin and of the anal fin base
to the body length in the developing stage are 40 % and 1] %, but at the metamor-
phosis stage these rates in lengths gradually become greater until they attain to 83
2 and 639 at the end of the stage, respectively, as shown in Figs. 7 and 8.

(4) The larval teeth fall away first in the anterior part, then in the posterior,
and those in the upper jaw disappear earlier than those in the lower ome. All of
the larval teeth fall away by the time the elvers shrink themselves to about 90 mm
long (Fig. 10).
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Chapter II. Morphological differentiation in sex

(1) Morphological differences are recognized between adults of both sexes of
the sharp-toothed eel in the following seven characteristics: interorbital width,
vertical eye diameter, tail length, trunk length, anal fin base length and anal length
(distance frem tip of snout to center of anus). The first three of the above charac-
teristics are more prominent in the male while the latter three are more prominent
in the female (Table 27).

(2) The anal length is the only characteristic that distinguishes the male from
the female of the conger eel, the former having a larger rate of length to body
length than the latter (Table 37).

(3) In both species the nuptial coloration is more remarkable in the male than
in the female.

(4) No sexual difference can be seen in either the shape or the coloration of

the pectoral fins of the two species of eels dealt with here.

Chapter IIl. Breeding changes in body shape

The sharp-toothed eel has in its spawning season two types of morphological
variation, broad- and sharp-nosed. @ The respective characteristic of the two types
and the biclogical meaning of the broad-nosed type will be discussed in this chapter.

(1) These two types are found in both sexes. Most of the broad-nosed type are
male, while very few females are of this type (Table 45).

(2) When the spawning season is over, very few fish of the broad-nosed type
are caught.

(3) The broad-nosed type is never found at the immature stage, but in adult
fish which have their gonads matured, the broad-nosed type is developed even if
rather small in body (Fig. 27).

(4) Remarkable morphological differences between the typical broad-nosed and
the sharp-nosed type of the fish can be seen in the eye diameter, interorbital width
and vertical eye diameter (Table 48).

(5) Between the two types there are found some fish of a transitional phase,
so that the boundary between the two types is uncertain.

(6) No osteological difference can be seen between the two types or between
the sexes (Figs. 21—26).

(7) The broad-nosed type is thought to occur as a phase of breeding change

found in the sharp-toothed eel, especially in its male.

Chapter IV. Morphological transformations with growth

(1) In the growing process from semi-elver to early immature stage of the
conger eel, the inflection of the growth rate in parts of the body occurs separately
in the following three periods: anal length, isthmus width and dorsal fin depth at
the last elver stage; snout angle and its height, and body girth at the beginning of
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the early immature stage; head length, tail length, snout length, mandible length
and distance from tip of snout to origin of dorsal fin at the last phase of the early
immature stage (Table 70).

(2) In the process from semi-elver to early immature stage of the conger eel,
the growth center of the body can be recognized first as being in the trunk until
the end of the semi-elver stage. After this the center is in the head, if the body is
divided into three parts, head, trunk and tail (Fig. 29).

(3) The adult female of the sharp-toothed eel displays at its early stage those
characteristics which exhibit growth inflections in the distance from tip of snout to
origin of the dorsal fin, head length, anal length, body girth and interorbital width,
while the male does so in pectoral fin length and distance from tip of snout to
origin of dorsal fin, in the same stage as the female. The female conger eel exhibits
those characteristics in snout lengih and eye diameter; the male deces so in eye
diameter and trunk length (Tables 62, 63, 82).

(4) During the growth process from immature to adult stages of the sharp-
toothed eel, whether male or female, the growth center of the body is in head,
whereas in both sexes of the conger eel the center is in head when it is immature,
but in the trunk when matured (Figs. 38, 40).

Chapter V. Morphological variations due to environmental
conditions, especially to nutrition

Having cultured two groups of elvers of the conger eel classified by giving them
different amounts of food, the author has scrutinized those differences in external
features seen between the groups of cultured fish, and in those found between
cultured and wild ones.

(1) Those immatures which have grown up from elvers until autumn show re-
markable differences between the two groups reared with different amounts of food
in trunk length, tail length, snout angle, head length, snout length, eye diameter,
interorbital width, distance from tip of sanout to origin of the dorsal fin and anal
length. In these characteristics the ratios of trunk length and tail length to total
length, and snout angle are greater in the group reared in the better nutritious
environment, but the ratios in the other characteristics mentioned to the total length
are greater in the group reared in the worse one (Table 87).

(2) Immature conger eels show remarkable differences in such external charac-
teristics as dorsal fin length, snout height and pectoral fin length, which are not
caused by nutritious conditions (Table 87).

(3) The amount of food the fish receive can not be regarded as the only decisive
factor that can cause the morphological differences found between culiured and wild

ones.

Chapter VI. Morphological variations in relation to geographic
distribution
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The author has made a study of the geographic variations of some external and
meristic characters of the sharp-toothed eel and the conger eel found along the coast
of Japan and its neighbouring waters.

(1) Those sharp-tocthed eels found in the Kumano-nada, the East China Sea
and the Tnland Sea of Japan show geographic variations in head length, anal length,
dorsal fin depth and eye diameter, respectively. The rates of these dimensions to
body length in the fish found in the Kumano-nada are the greatest among those of the
three regions mentioned but are fewer in the meristic characters (Tables 96, 102).

(2) The conger eels distributed along the Pacific coast of Japan show latitudal
geographic variations in head length, interorbital width and mandible length. Those
found in the more northern waters are more likely to have shorter dimensions in the
three characteristics mentioned. As for their meristic characters, theose found to the
south of the Bay of Matsushima are fewer in number than those found to the north

of the Bay (Tables 118, 124, 126, 133).

Chapter VII. Osteclogy

In this chapter the author has investigated comparatively the internal skeletons
of all the fishes of the families Muraenesocidae and Congridae hitherto found along
the coast of Japan and in its neighbouring waters.

(1) The Muraenesocids have as their internal characteristics: i) a well-developed
cranium, especially in the premaxillo-ethmo-vomerine plate tightly agglutinated to-
gether by premaxillary, ethmoid and vomer; ii) a well-developed palatopterygeid of
which the vomer and the parasphencid are tightly jointed anteriorly, and hyo-
mandibular and part of quadrate jointed posteriorly ; and iii) a well-developed
opercula (Table 139).

(2) As to the degree of specialization, the Muraenesocids are more advanced
than the Congrids in the following points: elongated premaxillo-ethmovomerine plate;
maxillary jointed with the ethmoid process in the posterior ethmoidal region; and
strong cuspids in the premaxillary patch as well as in the vomerine and dentary
bands of the teeth (Table 139).

(3) Of the two genera Oxyconger and Muraenesox which are members of the
family Muraenesocidae, the latter is more specialized than the former in the following
points: presence of basioccipital brush and exocciptital brush; well-developed opercula;
presence of tricuspidal teeth in vomerine, maxillary and dentary bands; and well-
developed neural and haemal spines; and alsc of intermuscular bones (Table 139).

(4) Of the two species Muraenesor yamaguchiensis and M. cinereus which are
important species in the genus, the later is more specialized than the former in
having well developed frontal, premaxillo-ethmo-vomer and vertebral column, etc.

(Table 139).

(5) The osteological characteristics of the family Congridae which the author
has confirmed in his investigation coincide with those described by Asawno (1956),
with exceptions of preorbital, glossohyal, urohyal, exoccipital brush, neural arch,
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parapophysis, transvers process and intermusclar bone, which are thought to be still
worthy as distinguishing characters of any species within the family (Figs. 67—69;
Pls. I—XIV).

Part II. Ecology

Chapter I. Compositions of total length and fatness

In this chapter are discussed the compositions of total length and fatness of the
sharp-toothed eel and also those of the conger eel which were caught in the Sea of
Sud-nada.

(1) The whole range of variations of lengths of the male sharp-toothed eel and
that of the female in the spawning season is respectively 35.3—95.4 cm and 55.2—
97.5 ¢m, in which individuals ranging respectively 55.0—70.7 cm and 65.0—85.0 cm
long are most frequently observable, occupying 64.8 and 6].0 percent of the total
catch of the fish, respectively (Fig. 72).

(2) The range of fatness of the fish in their spawning season is from 0.78 to
2.15, and the female has a higher range of fatness than the male in each month
during the spawning season (Table 7148).

(3) From October to December the sharp-toothed eel larvae, 9.5—66.7 mm long,
are caught in the upper layer of the spawning grounds of the fish and the neighbour-
ing waters (Fig. 71).

(4) The compositions of total length of those conger eel larvae and semi-elvers
caught during the period from December to May is shown in Fig. 75. The larvae of
110—123 mm long are most frequently hauled, and the semi-larvae having also the
same range of body length are the most abundant component, although they are
shrinked with regard to the progress of their development (Fig. 75).

(5) The total length of the immature and adult conger eel, excluding the larvae
and semi-larvae, caught in the shallower waters some 10 m deep is 12.20—48.70 cm,
but those caught in the deeper waters are 17.50—96.30 cm. Individuals of 20—30 cm
long occupy 72.1 percent of catches from the shallower waters while individuals of

30—40 cm long attain to 69.5 percent of catches from deeper waters (Fig. 76).
Chapter II. Age composition

In the present chapter, the author, with discussing the methods used, gives
his conclusions regarding the ages of fish caught from the Sea of Sus-nada, and
examines the age composition of spawning shoals of sharp-toothed eels and the differ-
ences of age compositions of conger eels due to differences of fishing grounds in
autumn when abundant individuals are caught.

(1) The sharp-toothed eels in the spawning shoal are found to be more than
five years old in both sexes, most of them being five or six years (Fig. 82).

(2) The immature conger eels in the shallower waters less then 10 m deep are

1—3 years old, most of them being two years. In the sea along the coast more than
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10 m deep, three-year old fish are most abundant in the catch (Fig.. 91).
(3) Those conger eels which leave the coast for spawning are presumed -to be

more than six years old.
Chapter IIl. Food habits

In this chapter are described the food habits of the sharp-toothed eel and of the
conger eel caught in the Sea of Sus-nada.

(1) Almost all the stomach contents of the sharp-toothed eel are filled with
shrimps (Metapenaeopsis), followed by crabs (Charybdis bimaculata), fishes, mol-
luscan decapods, stomatopods and octopus, which are found in order of the quantity
in their natural food (Tables 165, 167).

(2) As the spawning gets near, the sharp-toothed eels, both males and females,
reduce their feeding activity, and their stomachs are found empty without exception
when they have attained to full-maturation (Table 165).

(3) The conger eel in its metamorphosis stage has little or nothing in its stomach,
but begins to take food again when the stage is over. The elver of the fish has its
stomach filled with zooplankton, benthonic crustaceans and polychaetes (Table {76).

(4) The immature and adult conger eels are carnivorous in their food habits.
As in case of sharp-toothed eels, crabs, shrimps and fishes are their dominant food

(Table 179).

Chapter IV. Breeding habits

(1) Ovarian eggs of the sharp-toothed eel ripen almost simultaneously, and are
spawned all at once. It is so alsoc with those of the conger eel (Figs. 100, 108).

(2) The total number of eggs contained in the ovary attains to 1.8—9.0X10* in
the sharp-toothed eel and 1.1—12.0X10* in the conger eel (Figs: 105, 109).

(3) Male individuals are remarkably abundant in the spawning shoals of sharp-
toothed eels, the sex ratio being estimated to be 94.5: 5.5 (Fig. 107).

(4) In the Sea of Sus-nada, the sharp-toothed eel spawns during the period
from August to October, actively from the mid-August to early-September (Fig. 106).

(5) The conger eel seems to spawn from spring to summer.

Chapter V. Egy development and prelarva of the sharp-tocothed cel

In this chapter are recorded the egg development and the hatched prelarva of
the sharp-toothed eel through artificial insemination.

(1) Ripe eggs before fertilization are ].50—2.20 mm in diameter, chiefly 1.60
—1.80 mm (Table 197).

(2) The egg is an isolated pelagic one with 40—60 oil globules.

(3) After insemination, the eggs of the sharp-toothed eels are found floating for a
while in the upper layer of the tank where they have been kept, and then gradually
sinking down with the progress of development.

(4) It reguires 63 hours for hatching out at 22—23°C, while 38 hours at 24—
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26°C (Table 197).

(5) The total length of the larvae just after hatching out is 3.07—3.44 mm with
81—83 myotomes (Fig. 110).

(6) Within 40 hours after its being hatched, the larva grows to 5.56 mm with
127 (83-+44) myotomes, having its oil globules decreased to 8 (Fig. 110).

Chapter VI. Habitat and environment of the larvae and elvers

in the coastal waters

In this chapter are noted the changes of behavior and habitats, and their relation
to environment of larvae and elvers of the two apodal fishes inhabiting the central
waters of the Sea of Sus-nada.

(1) Getting free from their passive lives in the tidal current, the conger eel
larvae in their middle or last stage of development gather in shoals at whirlpools
or in spots where the current is slow that may be found around isleis or reefs near
inlets, and their daily rhythmic behavior is apparent, sinking down to bottom in the
day time and floating up to the surface of the sea at night (Fig. 112).

(2) Semi-larvae of the conger eel are found in shoals on the sandy or pebbly
bottom of the sea, where sea-weeds, such as Sargassum and Zostera, {flourish (Fig.
113).

(3) In those places where a great number of larvae and elvers of the conger eel
are believed to throng in spring are often caught together with them the young of
the anchovy and also more than 40 species of other fishes, most of which are young

(Table 199).

(4) Diatoms, copepods and dinoflagellats are the main plankton found in the
places where the larvae and elvers of conger eels gather in shoals. Yet none of these
plankton are taken by the larvae as food (Table 200).

(5) The water temperature in the habitat of the larvae and elvers of the conger
eels is 11.0—16.0°C, and the specific gravity (o5) is 21—23 (Fig. 114).

(6) As regards the larvae and elvers of the sharp-toothed eel, their habitat as
well as biological and physical conditions shall be studied at a later date.

Chapter VII. Spawning ground

(1) The spawning ground of sharp-toothed eels in the Sea of Sus-nada lies near
the south of ITwai Island, Yamaguchi Prefecture, where the depth is 30-—60 m with
a sandy or muddy bottom (Fig. 118).

(2) In the spawning season, water temperature on the bottom of the spawning
ground of the sharp-toothed eels is 22.4—23.7°C, and its chlorinity is 17.94—18.45 %

(Tables 204, 205).

(3) The following are the main fishes caught together with sharp-toothed eels in
their spawning season: Sawurida tumbil, Suggrundus meerdervoorti, Pleuronichthys
cornutus, Uranoscopus japonicus, Pseudorhombus cinnamoneus and Areliscus inter-

ruptus (Table 206).
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(4) Among the benthos found in the spawning grounds of sharp-toothed eel,
shrimps are dominant, and crabs are characteristic, and octopus, mantis-shrimps,
gastropods, hermit crabs, star-fishes, and sea-urchins are common in benthonic com-
munities (Table 207).

(5) The spawning of the conger eel is assumed to be in the deeps along the
coast north of lat. 25° N, washed by the Kuroshio.Current and its branches.

Chapter VIIL. Distribution, fishing grounds and the amount
of catch of apodal fishes

(1) In autumn and winter, tests of the northern fishing grounds in the East
China Sea where sharp-toothed eels are hauled by means of trawl-nets show the water
temperature on the bottom to be 14.0—21.5°C, and abundant catches of the fish are
found to lie between 15°C and 20°C. Consequently, good fishing grounds for these
fish are found in waters colder than that inhabited by the black croaker (Argyrosomus
nibe), the white croaker (A. argentata), ribbon fish (Trichiurus lepturus) and
the species of croaker Miichthys imbricata, but warmer than that inhabited by the
yellow croaker(Pseudosciana manchurica) and red gurnard(Lepidotrigla microptera)
(Table 214).

(2) Most catches of sharp-toothed eels are brought from waters 40—70 m deep,
although some are fished from 30m deep to as deep as 110m in the northern districts
of the East China Sea. Therefore, good fishing grounds for sharp-toothed eels may
be found in waters of the North China Sea shallower than that of the black croaker
and white croaker, but deeper than that of the yellow croaker, red gurnard and
ribbon fish, and at the same depth as that of Miichthys imbricata (Table 215).

(3) During the period from September to December conger eels are caught
plentifully in the Sea of Sus-nada, particulary in shallow coastal waters of the Inland

Sea (Table 222).

Chavter IX. Comparison of the life-history of three important
apodal fishes

Comparing the life-history of conger eels with those of sharp-toothed eels and
fresh-water eels (Anguilla), it is considered that the duration of life-cycle is the
shortest in the sharp-toothed eels and the longest in the common eels (Fig. 127).

Part III. Culture of the conger eel

Chapter 1. Larvae and elvers

(1) It is desirable to catch the larvae to be used as fries for culture during the
period from the end of March to the beginning of May, when the temperature of the
coastal waters rises up to about 14°C.

(2) The larvae in their last developing stage and in their early or middle

metamorphosis stage can be cultured to best advantage.
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(3) The larvae can be caught plentifully in the twilight.

(4) The larvae grow to elvers in about 20 days, having emerged from their
metamorphosis stage, and in ten more days they develop into the early immature
stage (Fig. 131).

(5) Small polychaetes and benthonic crustaceans are food suitable for those larvae
which have emerged from their metamorphosis stage.

(6) The fries at the end of the elver stage and those which have grown up to
early immature fish are better transferred to a larger pond for further growth.

(7) The most suitable culturing density is assumed to be 150—200 individuals

per square meter in a pond.

Chapter II. Early immature fish

(1) The maximum amount of food given daily to immature fish is about 20
percent of their body weight at the early period and 17 percent at the later period.

(2) The weight-multiplicating and feeding rates of immature fish are directly
proportional to the amount of food to be given to them (Fig. 132).

(3) During the growth of the fries cultured in a pond there are found to be
some inversely proportional relations in the following : variation in size and amount of
food ; populationdensity and growth rate;and population density and : weight-multi
plicating rate (Fig. 136).

(4) The most suitable population density for culturing immature fishes in a pond
is estimated to be 100-—230 g per square meter.

Chapter III. Yearling fish

The present chapter deals with the size and habitats of yearling immature fishes,
together with those factors closely relating to culture when they are used as fries.

(1) In summer, the yearling are widely distributed in the open, shallow waters
along the coast, 5—~10 m deep with muddy bottom, where the sea-weeds are found
flourishing (Table 239).

(2) The fries, 12—30 cm long and 4.0—12.0 g in weight are a suitable size for
pond culture (Table 240).

(3) Such fries are abundantly caught early in the evening by means of a drag-net
with small mesh.

(4) The amount of food to be given them is directly proportional to the rate of
growth and also to the weight-multiplicating rate, whereas their food-quotient is
inversely proportional to the magnitude of variation in size of the fish(Tables 243, 244).

(5) The relation between the population density (X) and the weight-multiplicating
rate (W) is illustrated in a curve; W=aXb (b: the coefficient=—0.711) (Fig. 148).

(6) The relation between the population density (X) and the amount of food to
be given (F) is illustrated in a line; F=aX (a: the coefficient=0.0012) (Fig. 149).

(7) The population density suitable for culture in a pond is 400—800 g per
sguare meter.
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Chapter IV. Immature fish older than two years

This chapter gives the result of some experiments on immature eels clder than
two years, with a view to obtaining knowledge useful for the culture of the fish,
which were impounded during a short period in a salt-water pond, Oura-ike (3.3 10'm?),
located at Uma-shima, off Tabuse-chd, Yamaguchi Prefecture.

(1) The weight-multiplicating rate is found greater among fish less than 35 cm
in total length than among those more than 35 cm long (Table 259).

(2) If careful consideration is given to the amount of food to be given to the
fish and to the time when food is given to them, immature fish can be well cultured
with other useful fishes, such as the snapper (Chrysophrys major) and the puffer
(Fugu rubripes) (Table 253).

(3) Immature fish can survive easier in lower water temperature than in higher.
The water temperature suitable for them may be 10—23°C (Tables 249, 251).

Part IV. Proposed system of conservation

Judging from the results obtained from these investigations and surveys recorded
in Parts II and III, author has reached some conclusions concerning the protection and
propagation of apodal fishes, such as the conger eel and the sharp-toothed eel.

(1) It is very important to knmow how to protect mature sharp-toothed eels whose
spawning grounds lie along coastal waters. In the Sea of Sus-nada, where their
spawning season coincides with the time when they are caught in plenty, it is conse-
quently necessary that a closed season for these fish should be set during their
spawning season from mid-August to early September, or at least should be stipulated
that fishing in their spawning grounds is prohibited.

(2) It is also necessary that the larvae and elvers of the conger eel should be
preserved where they gather in schooling places shallower than 30 m deep in coastal
waters.

(3) For the promotion of aquiculture, the larvae of the conger eel, which are
usually caught in abundance in spring, and the yearling immature fish, which are

found in plenty in autumn, should be effectively utilized as fries for culture.
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PLATE I

Head skeleton with suspensorium, jaw, opercular bones, and branchio-
stegal rays. A, Anago anago; B, Alloconger anagoides; C, Alloconger
shiroanago shiroanago; D, Congriscus megastomus; E, Conger myri-
aster; F, Conger japonicus; G, Rhynchocymba nystromi mystromi;
H, Rhaynchocymba nystromi ginanago; |, Rhynchoconger ectenura;
J, Promillantor nezumi; X, Japoncconger sivicola; L, Congrina
retrotincta; M, Uroconger lepturus. sa, articular-angular; as, alisphenoid:
bo, basioccipital; br, branchiostegal ray; ds, dentary; eo, excccipital; ep, epi-
ctic; fr, frontal; hm, hyomandibular; if, introrbital foamen; io, intzropercle;
lep, lower exoccipital brush; ma, maxillary; na, nasal; op, opsrcle: os,
orbitosphenoid; pa, parietal; po, preopercle; pp, paratopterygoid; pr, preorbital;
ps, parasphenoid; pt, pterotic; pv, premaxillo-ethmo-vomerine plate; so, supraoc-
cipital; sp, sphenotic; su, subopercle; ueb, upper exoccipital brush; uh,

urohyal. Scales indicate 10 mm.
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PLATE II

Cranium. A, Anago anago; B, Alloconger anagoides; C, Allo-
conger shiroanago shiroanago; D, Congriscus megastomus; E, Conger
myriaster; F, Conger japonicus. a, from side; b, from above; ¢, from
below; d, from behind. as, alisphanoid; ba, basioccipital; eb, exoccipital
brush; eo, exoccipital; ep, epiotic; fr, frontal; leb, lowar exoccipital brush;
ob, otic bulla; os, orbitosphenoid; pa, parietal; pr, prootic; ps, parasphencid;
pt, ptarotic; pv, premaxillo-ethmo-vomerine plate; so, supraoccipital; sp, sphe-

notic; ueb, upper exoccipital brush. Scales indicate 10 mm.
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PLATE III

Cranium. G, Rhynchocymba nystromi nystromi; H, Rhyncho-
cymba nystromi ginanago; |, Rhynchoconger ectenura; J, Promyllantor
nezumi; K, Japonoconger sivicola; L, Congrina retrotincta; M, Uro-
conger lepturus. a, from side; b, from above; c, from below; d, from
bshind. as, alisphenoid; ba, basioccipital; eb, exoccipital brush; eo, exoc-
cipital; ep, epiotic; fr, frontal; ob, otic bulla; os, orbitosphenoid; pa, parietal;
pr, prootic; ps, parasphenoid; pt, ptsrotic; pv, premaxillo-ethmo-vomerine plate;

so, supraoccipital; sp, sphenotic. Scales indicate 10 mm.
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PLATE IV

Otolith. A, Anago anago; B, Alloconger anagoides; C, Allo-
conger shiroanago shiroanago; D, Congriscus megastomus; E, Conger
myriaster; F, Conger japonicus; G, Rhynchocymba nystromi nystro-
mi; H, Rhynchocymba nystromi ginanago; |, Rhynchoconger ectenura;
J, Promyllantor nezumi; K, Japonoconger sivicola; L, Congrina re-
trotincta; ™M, Uroconger lepturus. Upper, inside; lower, from above.
horizontal scale indicates 10 mm. The ratio cranium length to otolith length

is symbolized in vertical line and thickened parts to whole length.

PLATE V

Front view of median nerve foramen in antsrior wall of brain-capsule.
A, Anago anago; B, Alloconger anagoides; C, Alloconger shiroanago
shiroanago; D, Congriscus megastomus; E, Conger myriaster; F,
Conger japonicus; G, Rhynchocymba nystromi nystromi; H, Rhyncho-
cymba nystromi ginanago; 1, Rhynchoconger ectemura; J, Promy-
llantor nezumi; K, Japonoconger sivicola; L, Congrina retrotin-
cta; M, Uroconger lepturus. Horizontal scales indicate 2mm. The ratio
cranium length to size of foraman is symbolized in vertical line and thickened

parts to whole length.
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PLATE VI

Dantition on uppar (a) and lowar (b) jaw. A, Anago anago; B,
Alloconger anagoides; C, Alloconger shiroanago shiroanago; D,
Congriscus megastomus; E, Conger myriaster; =, Conger japonicus;
G, Rhynchocymba nystromi nystromi; H, Rhynchocymba nystromi
ginanago; 1, Rhynchoconger ectenura; J, Promyllantor nezumi; X,
Japonoconger sivicola; L, Congrina retrotincta; M, Uroconger leptu-
rus. a, upper dentition; b, lowaer dentition. db, dentary band; ds, dentary;
ma, maxillary; mb, maxillary band; pp, premaxillary patch; pv, premaxillo-

ethmo-vomerine plate vb, vomerine band. Scales indicate 5mm.
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PLATE VII

Latzral aspect of left hyoid arch. A, Anago anago; B, Alloconger
anagoides; C, Alloconger shiroanago shiroanago; D, Congriscus mega-
stomus; E, Conger myriaster; F, Conger japonicus; &, Rhyncho-
cymba nystromi nystromi; H, Phynchocymba nystromi ginanago; 1,
Rhynchoconger ectenura; 3, Promyllantor nezumi; K, Japonoconger
stvicola; L, Congrina retrotincta; M, Uroconger lepturus. br, branch-
iostegal ray; ch, ceratohyal; gl, glossohyal; hh, hypohyal; uh, urchyal.

Scales indicate 10 mm.
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PLATE VIII

Uppsr views of left gill ond hyoid arch (branchiostegal rays omitted),
somewhat opened cut. A, Anago anago; B, Alloconger anagoides; C,
Alloconger shiroanago shiroanago; C!, Alloconger shiroanago major;
D, Congriscus megastomus; E, Conger myriaster; F, Conger japoni-
cus; G, Rhynchocymba nystromi nystromi; H, Rhynchocymba nystro-
mi ginanago; W, Rhynchocymba zenica; |, Rhynchoconger ectenura;
J, Promyllantor nezumi; K, Japonoconger sivicola; L, Congrina
retrotincta; M, Uroconger lepturus. bb, basibranchial; cb, ceratobranchial;
ch, ceratohyal; eb, epibranchial; black parts, gill cleft; gh, glossohyal; hb,
hypobranchial; hh, hypohyal; Ip, lower pharyngeal; pb, pharyngobranchial; up,

upper pharyngeal. Scales indicate 10 mm.
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PLATE IX

Left pectoral girdle and pectoral fin. A, Anago anago; B, Alloconger
anagoides; C, Alloconger shiroanago shiroanago; D, Congriscus
megastomus; &, Conger myriaster; F, Conger japonicus; G,
Rhynchocymba nystromi nystromi; H, Rhynchocymba nystromi
ginanago; 1, Rhynchoconger ectenura: J, Promyllantor nezumi;
K, Japonoconger sivicoa; L, Congrina retrotincta; M, Uroconger
lepturus. ac, actinost; cl, clavicle; co, coracoid; sc, scapula; s, supra-

clavicle; ur, upper pactoral ray. Scales indicate 10 mm.
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PLATE X

First five vertebrae. A, Anago anago; B, Alloconger anagoides;
C, Alloconger shiroanago shiroanago; D, Congriscus megastomus; E,
Conger myriaster; F, Conger japonicus; G, Rhynchocymba nystromi
nystromi; H, Rhynchocymba nystromi ginanago; |, Rhynchoconger
ectenura; J, Promyllantor nezumi; K, Japonoconger sivicola; L,
Congrina retrotincta; M, Uroconger lepturus. a, from side; b, Ffrom
below; ¢, the first vertebra from front; d, the fifth vertebra from front. ce,

centrum; na, neural arch; pa, parapophysis; tp, transverse process. Scales

indicate 5 mm.
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PLATE XI

Shape of parapophysis in the 25th~30th vertebrae from below. A, Anago
anago; B, Alloconger anagoides; C, Alloconger shiroanago shiro-
anago; D, Congriscus megastomus ;E, Conger myriaster; F, Conger
Japonicus; G, Rhynchocymba nystromi nystromi; H, Rhynchocymba
nystromi ginanago; 1, Rhynchoconger ectenura; J, Promyllantor
nezumi; K, Japonoconger sivicola; L, Congrina retrotincta; M,

Uroconger lepturus. Scales indicate 10 mm.
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PLATE XII

Last three abdominal vertedrae and intermuscular bones. A, Anago
anago; B, Alloconger anagoides; C, Alloconger shiroanago shiro
anago; D, Congriscus megastomus; E, Conger myriaster. a, From side;
b,c,d, from front, but in b and d intermuscular bone omittad. ce, centrum; el,
epipleural; en, epineural; ha, haemal arch; hs, haemal spine; na, neural arch;
ns, neural spine; pa, parapophysis; sl, sub-epipleural; sn, sub-epineural; tp,

transverse process. Scales indicate 5 mm.
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PLATE XIII

Last three abdominal vertebrae and intermuscular bones. F, Conger
japonicus; G, Rhynchocymba nystromi nystromi; H, Rhynchocymba
nystromi ginanago; 1, Rhynchoconger ectemura; J, Promyllantor
nezumi; K, Japonoconger sivicola; L, Congrina retrotincta; M, Uro-
conger lepturus. a, from side! b,c,d, from front, but in b and d, inter-
muscular bone omitted. ce, centrum; el, epipleural;-en, epineural; ha, haemal
arch; hs, haemal spine; na, neural arch; ns, neural spine; pa, parapophysis;

tp, transverse process. Scales indicate 5mm.
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PLATE XIV

Last seven cauda! skeletal elements of the fins., A, Amnago anago;
B, Alloconger anagoides; C, Alloconger shiroanago shiroanago; D,
Congriscus megastomus; €, Conger myriaster; £, Conger japonicus;
G, Rhynchocymba nystromi nystromi; H, Rhynchocymba nystromi
ginanago; 1, Rhynchoconger ectenura; J, Promyllantor nezumi; K,
Japonoconger sivicola; L, Congrina retrotincta; M, Uroconger lepturus.
ar, anal fin ray; dr, dorsal fin ray; hp, haemal passage; hs, hasmal spine;
ih, intsrhaemal spine; in, interneural spine; len, last epineural; lep, last
epipleural; na, neural arch; np, neural passage; ns, neural spine; ra, fin-

radial; tv, terminal vertebra. Scales indicate §mm.
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