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Ecological study on Laminaria japonica var. ochotensis
(MIYABE) OKAMURA in the vicinity of Monbetsu on the
Okhotsk Sea Coast of Hokkaido, Japan.

Katsuhiko YANAG]DA,* Masahiro KAKIUCEI and
Yasuaki TSUJI

*Hokkaido Abashiri Fisheries Experimental Station)
*#¥Saroma Branch Station of the Abashiri Fisheries Experimental Station)

Laminaria japonica var. ochotensis is distributed throughout the Japan Sas coast as well
as the Okhotsk Sea coast of Hokkaido extending from Cape Shirakami to Shiretoko Peninsula.
However, only a few ecological observations have been made on this plant up to this time. We,
therefore, have given an ecological study to this alga at near Mondetsu City since 1966.

The following results were obtained through our investigation :

I. Occurrence of juvenile plants,

Concerning with the period of occurrence of young sporophytes of this alga, two different
populations were generally distinguished depend upon the seasonal gaps of the occurrence of
sporophytes as follow.

1) Winter population-Sporophytes appear and grow up under the drift ice during the win-
ter season, and grow rapidly after the ice was left off.

2) Spring population-Sporophytes appear after April, and grow very slowly.

On the origin of those two populations, it seems to us that the former must be originated
from the zoospores liberated from the second year’s blades. While the latter may probably be
come from two different sources. That is, one comes from the zoospores liberated from the first
year’s blades, and other comes from the fertilized eggs detached from the matured gametophytes
which occurred after a period of drift ice. However, it is necessary to make clear their origins
and these matters must be a subject of future investigation.

Il. Growth.

1) Elongation of blade length-A remarkable elongation of the first year’s blade is caused
from the end of April to the beginning of June, and the daily average growth rate of blade length
is 1.6cm.  The First year blade reaches to the maximum size at tbe end of July, and its average
length is 197.2cm. After August. the blade gradually reduces its length because of the blade is
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lost from apex and reaches to the minimum size (the average length is 112.0 em.) until the end of
November. In December, the regeneration stage is setting in and they turn into the second year's
blade which grows up even under the drift ice. The elongation of blade length shows the daily
growth average as about 0.3 cm. during a period from the end of Novemder to the end of March.
The second year’s blade is remarkably elongated during a period from the end of March to the
end of April. The daily growth average is 0.94cm. and it reaches to the maximum size at the
end of May (the average length is 246.0 cm. in this period).

2) Blade width-The maximum blade width of the first year’s blade comes to be 7.8cm. in
average at the end of July. After that, growth of the blade width goes slow, but a violent growth
of the width is caused at the same time of the regeneration stage. The maximum width of the
second year's blade comes to be 16.8cm. in average at the end of May.

3) Blade weight-In the first year’s blade, the blade weight increases continuously up to the
middle of October, and grows up into 120 gr. in average. After that, although the blade weight
decreases gradually once, it increases again at the same time with the beginning of regeneration
stage. The maximum weight of the second year's blade comes to be 417.3 gr. in average in June.

4) Degree of thickness of blade-The degree of thickness of the first year’s blade increses
gradually up to the end of November and reaches to be 120.7 mg/cm? in average. However, that
of the second year’s blade which was already passed the regeneration stage decreases until the end
of April, and reaches to be 92.4 mg/cm? in average. After May, it increases again and the thickning
continues to the middle of September. The average value of degree of thickness is 130 mg/cm?
at the end of July and 149.0 mg/cm? at the middle of September respectively.

11l. Depopulation.

In the first year’s sporophytes, the most of them (about 92.2%) were depopulated during a
period from May to September, especially in May and July, 90.3% was lost. But, the investigation
being started from May, a certain degree of depopulation would probably be taken place before
this time. Therefore, the actual percentage of depopulation seems to be higher than this value.
In the second year’s sporophytes, 67.5% was depopulated during a period from May to September.
The maximum value (49.2%) of depopulation was found in a short period from May to June. In
both the frist and the second year’s sporophytes, a violent depopulation, however, was caused in
the vigorous growth periods.

IV. Maturity.

1) Formation of sporangial sorus-In the first year’s sporophytes, the formation of sporangial
sorus begins at the middle of August. In the first stage, the formation of sorus appears from the
backside in the most plant, but the sori rearely occur on both sides. At the end of November
befor the drift ice come to shore, the formation rate on both sides reaches to 84.0%. As the
regeneration stage begins at this time, it is considered that some of the first year’s sporophytes
become to be the second year’s one without the sorus formation. In the second year’s sporophytes,
the sorus formation usually begins at the end of July, and it was found in all plants in the middle
of September., However, the sorus formation somewhat differ from that of the first vear one.
That is to say, the sorus appears on both sides from the beginning, and the formation rate reaches
to be 1002 in the middle of October.

2) Position of sorus-On the back side of blade, the sorus extends gradually upward from
the lower portion, and covers the whole of the blade base as well as the entire surface of the

median fascia, or else sori show the paired stripes on the marginal part on the upper portion in
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not only in the first year’s but also in the second year’s plants. While, on the surface of blade,
the pesition of sporangial sorus is irregular and its length is shorter than that of the back side.
Moreover, the sori appear to be short, narrow stripes or else scattered patches on the surface of
blade.

v. Type of blade base,

The second year’s sporophytes observed at the beginning of July can be classified into two
types based upon the shape of blade bases. And also, each type can be divided into two formes
from the length of stipes too as indicated below:

Type A: Blade base is circular.

From a.-Stipe length is shorter than 4 em.
From b.-Stipe length is longer than 4 cm.

Type B: Blade base is a wedge-shape.

Form a.-Stipe length is shorter than 6 cm.
From b.-Stipe length is longer than 6cm.
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90 1 B 100 - A1 Ao
o ]

s | 71 / n = B0 -
[ 1 [ 0 ¥
60 1 Vi gl 1V
% 50 1 W
50 1 Vi V]
g 50- 1V
40 1 1V
% 104 1V
30 1V / d

1V 4 1 Y
201 7 ; ? / 2 ? ; ;
i WU U ol WAV
V) ] o I % I % I
I15Aug. 12Sept [30er. 7 Nov. Bluly  10Aug. 12Sept.
First year's sporophyte Second year’s sporophyte

Fig. 6-(2). Seasonal change of formation of sporangial sori on both surface
and back sides.

Table | Formation of sporangial sori

First year's blade Second vyear's blade

Sep. 12 th Oct. 17 th _ Aug. 19th Sep. 12 th
Surface| back side | surface [ back side | surface [back side | surface [ backs side
3 % % % % % % % %
base~middle 15. 8‘ 84.5 50. 0 52.2 35.7 56.5 79.2 36.0
middle 26. 3| 12.5 18.9 7. 2i 7il 0 0 0
middle~upper part 57. QE 1.0,  29.7 0 36.7 2.2 0 0
base and upper part 0 0 0] 0 Tl 6.5 4.2 3.3
whole surface 0 20 L4 3§ 143 48 167 607

BWHEICHAS & —icTo 5 SR8 MR BECRic R 2 h Tu S B %0 - 1,
QEAEGTIFEAmME L 1 FAERLBLALELT HHIEA» MR HEE D, ERcELD
P& GOIER L, EiEOBBAFEE—ELLh -,
6 FEBEOFAE
TREK sy o2t b | CEHEGAE T OFH 5, Type A, Type B it =5 L, E0EE XL ThEFR
DSOS,

TARERL 3 > Bt

Type A : FEFEFABOLO Type B : #¥fGESREFEOLO
a. EHEG AemBlTF) o a. ZaEw 6emBlTF) Lo
b. ZE»E\W demblE) 0 b. ZHEL (6embll) 30

cof#ic 5 Type ZrolHBOEAE, $L0% Type L =av7OBELOBERIKDLS THD,
(1) % Type OHB#GL

Type Aa 8.7%

Ab 54.3%

(2) # Type :GHEER L OBH

Type A a 183.7cm

Ab 216.8cm

it 37.0%

}é‘-l- 63.0% Ty Ba 2-3%}

Bb 34.7%

Type Ba 271.0cm

226, 5c
Bb 223, 1::;1}:'1js "

}:‘F'ﬁj 212.1cm
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(8) # Type LFi5dEiE L OBFE

Type Aa 15.7c¢m Type Ba 19.5cm
Ab 2cm}5|1#:_v| 15.3 cm Bb 162 cm}-‘[lﬁj 16.4 cm
(4) % Type L PH¥EME L OME
Type Aa 352.53} Type Ba 580.03}
381.8 426.3
Ab 36.7g) 7 - Bb  416.0g) 7 o

B % Type LIEKHE L OB

Type A a 121.8 mg/cm? Type B a 109.8 mg/cm?

Ab 116.5mg/cm? Bb 115.6 mg/cm?

BL%h0 - -oREFMAECT, ZoEVCAbBOLM3I%THY, KIESEEcEDREVBbFD34.7
% T ZOWETEED 89.0%% 55, ORI Pl o1z, £LTHEHOML: Type A iz 2H0 35
063.0%, WO Type B 13 37.0%TdH - 12,

R, Wehd, BEmRE L b Type Ak~ Type B 023 F 2Tk b, FET 4. 4cm, 3EiF 1. lem, FEH
B44.5g DENZ LR, AR Type B 05 2riRic & 2 5 A EAE Tz Type A 04t 4. 5mg/cm?
FLh T,

}Wﬁ 117. 2mg/cm? }SFi!a 112. 7 mg/cm?

% 3

1 hiEDHIREA

FKRICET 5 2 v 7ORBERRICoWTIL 2 7 4 >~ =2 v 7 (L. angustata KieLLman)iz 24T Hasegawa
(1962) 2%, ¥ o, +# 2 v 7 (L. angustata var. longissima Mivasg) iZ 20T 24K 5 (1964, '67, '69) 4%
W|EL TV B, £ LT HEE bFFFC BT =20 Group ik bh, OO 8% 53 Group
BEOBOERCEVTHMLAHEY AR TV B ERNTWA,Thibb, I ¥4 ¥ay 7Tk Winter
Sporophyte L Spring Sporophyte #'Z &, [ifEERHiO X & & 7c 2812 Winter Sporophyte © 54
D, FH v 7 CRAMBEN S FHERFEN A0, LMRFHFL2EANL, FURFHIIEHELL
BFEOMBIT B Z L #HOMIC LTV, V¥ ) 2720 TEELARBLAERCY, B
20 Group A& bh, TOHRDERICLKERELLZE TS,

—2® Group 19 A FHICBALLER-EE Lo, LHMEKT oRERENER, ko
BEL3 AT T CioEEIRE 49.0cm 435 16. 8cm T /g
o THY, EORLMMARYHT, 8 FOCIEYCRE © o
180 em, HEYF 7 cm, HEFH 110 g B o TH D, —OEEK ool | Spring population
TRARMAE L THRRLTW5 5D TH S,

—7® Group 2 11 AL FA L7 IEEIcHEL L DT, 1 =
11 AT 12 ATHRBALERECRRED 4 ATFAIC £ 7V
THEBEMESE ZESh, 3 ATACHEALER 6 Ak 601
AEGENESbRB L 5ICk- 78, ThLOFRVWThbLg 504 ]
EHERCE#BTH -1 104

WHEDORKTF T £ ROMA TV Group HAMHBBFLL, ]
BED 4 N2 5 6 At T, BOXK S group ZHEINEL | |
BEsC LnTEsFig 7). o H

Zh B o0 MBI ORC e B EET O fjtc VL THELE AT
Te o Thice FO 5 HMOBBRIEEMOF i< X 51z, 2 25 Mar. 26 Apr.
FEHEGATRTATONLAGR I AhRE TIC2BECED S Fig. 7 Blade length of winter and
hoH, HETFO S OBKOMELBAH 64T ArGiEET ol spring population.




dh— Y ZEIISEOMHRIC ST 5 Y U = v A oA EENE 11

HEMHEBbh?, o1l ATHECEREFLRLALHELTED, ¥ B Twb o biliETY
BT8R E - - {Ehbh TV 5,

ZhiclE~X14EAFEETR8 AbnbTo 5Ma A bh, 10 AhiE ciceBfficZEa bhicdy, Bl
DFELRLR, WETO 5 ORBRIE b2 CGiEET OBIHIIRIE 2 £ HE i E~Elicbi - T3 &
Bbhs, 24HICE-7-3 HOEATLEERCTOSHMERL TV 2EELH 25, HETFORMIE
TLTWwS :Ebh, Fb#EML3 AL ERZhS,

ThooZinbEronsdc bit, LHHEROHEETZ, Z{—HciAos 1 F£EEE) LR
EnsL0LH 5, BEAY2EREAIOHHEh S HETICHELTV5 L Bbh 5, FUHBIMNC
DWTIR I AT, 12 ATACHEALRECHE L ET R 1EEESY L i ShicorBenT
H5B0, 3 ATHIZHALLE HEC fF LIz o220 Tl (HEOBRSI 38 ik oAb, ek
(196937 =2 ¥ T OABTHERTWB L 31, £ERFIHShTVAEBHIFKC X - TREREY R
EXNBD, SHCEBL, SELESRSHESWCTRIEL ), T3, HALHOEECHEL
tRFHEORTHIAGHFE Lo tELLAD,

LiL, 2oWTFhTth-TH9H, 1A, ZAcHB LY e 2 LB L-RFHEE, 3 A
L7 ey 7 BICHB LT ACRIBREO EeERA LR h » 1o, EE X oRoZRME
b T AL TV B0 B Tlel,

FH R AR ATEIC LB U > U o v 7O ERE R T - 120, MR RCRC 2 D30k
BRSO EBIZ BT L 254 V73 A% 33 BEcBBL, 7THoRTFHEIAFFEL TV 20%i#ED
2o ZHBIEHIITHF Ly, BFERoORTHIFHFELICLOLELLASS, CoOEORMICITE
I BRI T TOERBIZ ST, L b 2 nhRURSSETES S,

FHHEM oW TIE, — o= Y FTEBCHIC DML 2 280, Shitidh— Y 2R TFiEs P
fed, v 7 OFETERRUET 4 ~5 H oK —H o EibFnc BT 2 8ET, +o o
1LE - o il LicHbhieye TORBRAO 2 v Filicon T ol il EETh b, KPR
b S OMERIC kB N e R BRI A O o A B, hoXEEEosFich{nTL
Fo, Raleb MBI 4 HiCR L IRED S < h, ToORMBEEYME - TVv5,

Lsl, FMHBITL 4 A56 6 Al tHbh, 4l i 6 A collicEizibhlicd i,
O, ZORMHBBEALOL 5 RERRYTRTOLRITH Y, oo kL TLE 5D, MLLT
2iEHa v Fich Y BB0H, L LEEYEDT 2 R oXAMHERC I~ TBBMZ LD X 5 inftdd:T5
Oh, SHEBEEHL ThiEasVRHETH S,

2 £ RBE
(1 ¥E&o4 Rk

a v 7 OERER L ETOMICH 24 M L v ESL EHChE 25, ZoLREHHAMOFH
ShaEEN RS TheTHEH 5 LELLh, AHhLZOLAEIBHELLELZLRD,
FEORWREROBRC =Y 27V -t T ey Z7EHE L2 v IR AGTC, EHHTTIRS 5 5 T
gl 7 e o 2 2B ECEE EFTREL .

ViER 04T B 1 e R 240 25 2 RERN L0 P8 1 e 11 Adcsric
BE, MREMI4ATO~6 APRHT1 YD ORI 1.6 cm TH - 7opd, BEEEIAE RET,
2.1em, HE0.2cm THo T, VEEEFTRIEREORE 23 7T ATHE citfbRE Y Fn &% LA »
TwWhIrich ), ThlEFEonEs 12 Acs cfpERI DV REBhEOH S\ 82 a4
W12 AXSHE VDK T ThRERLYET, BE3IATHET1AFES0.3cm DffENZLR,
B 3ATH»S4 A THETCC1H S 1.0em (% 1.4cm, BE0.06cm) TH - 7228, 1 &k
T TR OXL, 2hiKkE B4 bhi(Table 2),

REJREEEE L EROMIINZ® (3, 48, TH) 243 L, WTFholbHFEFED SV KE
LERRBIFEKEE—RLTHD, ZOKEEL3AH, 4H, THLE2ER{k-Tw3, £LT7 Aot
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F L KPE 100em 2+ B {220 fig 7 250 Table 2 Daily growth in blade length
cm ¥ T 60~73 fkoETHn, 3 — Period Average growth| Daily growth
A, 4 Bic e~ #4580 $HL T in this period (in average)
foo BREBAELES LBicohT  Apr. 30th-Jur. 12th 1966 720 16.0
H BHVIE L, JKTE 250cm THEJE57.0 Jun. 12th-Jul. 25th 596 14.2
em TH D, 4 EREFT 100cm o4 Jul. 25th-Aug. 19th 189 7-9
PEOHELE 184.0em k offic K x /e Aug. 19 th-Ser. 12th 81 3.2
ENBLRT, Nov. 28 tk-Mar, 25 th 1967 374 3.2
ZAULHREE S & | oy T1ofigg Mar. 25th-Apr. 26 th 310 9.4
Ao e —F i hEEECHEL Apr. 26th-Jun. 6th 203 4.8
totedd, EEOMUI:4 ALBOE Jun. 6th-Jun. 27 th 46 2.2
HerHMEoNFEcERcEEs s Jun 27th-Jul 31th 69 2.0
Stz ibEZBAB, LHL, = Jul. 31 th-Aug. 29th 6 0.2

DPRFEDV ) a v 7 ORRMIL X

bBHTRWEZALABR, SHORFLKEIREAL L5~3.0mofifficihl, hilftciiav s
OFENP oG LI LEORB L —FHL TV, 20X 54T RE K EV5 2 LixfFoiFE 5t L
LEZBRAY, ZOBROBEWESNEGL AL IBRERVIN L2 EHCTFEREOM D K
LW ELELBND,

2) ™ it

L2 EHIER L LiIoBREFRCE L VEREY 2 bR, EILIER LVl ERL Thw5, Thbb, 1
FHPEE T SALS TAETO2H AMIZ90.3 Z\WMEEL f20izxt L, 7 A6 9 HE Tt 19.2% 0
o T Eiehotoe e, 2FHERTIRE AN 6 HETolic 19.2%0MfETch b, 6 Ak av 7
HUFFIAD 8 A ¥ TiL 24. 6 %DOMEETH - 120

chiizfcEES0%8) 7 e vy 7EHE L= 7ic2o0nT, 24811 26 4343 ¢, WXkl
PR MEC OV THEER TV 73 1% O MRS E2 BT 5,

1ESEED I ALRED S5 A ¥ colfloMitr, ki1l A26R4EI fEcl b B Buvics,
73.1%% L5 4 D L Bbh 50T, COMOMERY 80% L HETS L5 AcfFdL T 1ERFEERR
BUEDS A E Iz 98.45% 0\ WFEL 7o 2 Bic e B,

FLCERAUEIO 8 H #TIci 99. 5% MAE L, (#inic 0.5% 0 v 28 7oz bicfe b, LvL, EEL
OFEILS AL BT bDTH D, ThLNchHi ) OE Bt FE2bRDB L%, 9ALLI
KA ER-RE S A TO MEELIME . Mbh 3 B0%ICE Lz L Er b, FEEOFEL 99.5%%
kB2 DLELBRS,

3 L2

ko= 7OWBCL b, FO5HOMRFE, BlE Bl L, G- THHRERR
D, AEO—20EEC S Z EAHIBR TV S,

FEHoRBEEhETO S Bz 2L TORRNEZE TS - oo T, EifiokETolEiikicowvtms
ZENTERD oI L LT O 5 DM RNEES Sl T oGRSk o gt & .

TEO#EEATIE A s, 2EREATCRTATIMLTO S BY BRLMErZbh, Zok
MRS BRESOABIOLDE LI LD BTHE, FLTIERERTIZI AhfgETice@
e FoSHAEREh, 261211 ATHE CRXBEECPR ShEEL84.0%TH ), Hilirido
TEA 16.0 %2 bz,

LAEHBEETIR 12 As0 BAMCA SRS, chlllEmMoBER DG ERELLRT, KR—HoE
HIRERECTO S HEMR LA EE 2EHCAS L Bbh3, LT, BED4A TR, 24HIk- 1
BEROERBT OS5 ML HTHEMED 212 %A Hh o, BRCHEFROMEIE L, MET i+
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HWENSHB LR E L Shichotc, VEAEERTTOSHAHEL TV 8 A2oBEIHETO
87 AM, 24EHEATRTHMAG LI AETO5 2 AMTAHS. FOSHORR, B 1EAERCEAET
BT 5 9 A 5BED 1 A, 2H-A%T, 2FHEF TR AnH10AETLEELLNSD,
Fo0 5 BEOTRGEIE 1, 2 HEM L i@ U AT H, BEOESE < 26k LS AT
P < B RIT 5 F0 58I, BREHSHHE L THbh TEY - Td L 0Ttk {, i 5 20~40cm
O ORI A bR < RIS T D B AT E R T 5. £ LT ofgh b L~ diiril4e
iz, £ OFHCHIGERIC B A SEA T { 02— TH 5o

REOTAEALIE—E L TV 7Rw0Ay, T0 5 Mok Ea % <, #VCER A BHCRIC R S h T 2 R
%< Abhts,

3 EERLORRE

V¥ Y a7 ONTHIEOH O ORI ST SR Ty B, Lo LEH S (1967) il il
Twav7 LFERAROA YA L {EOE - 1 b o HERR - FEEREOEV-FIc Xk bh, HEBED
HUFc A2 v 7 LT THROANY B E D L R{FOELRV I Y7 HALhD L XHEL TV
FA

EEHEOAFER LM T, EEAFARoLoLtEROL0AZRLR, HEEIE VR, PO O 355
DTV, FEOLDHHLIRL 1B8H0 1S Th - 7oicsd, HEHEVWEAFEIOHSZLLE
zZbh, ZOMBEZoWTIRELIEVCRAY, SR LERL, EEEHT4ENH5 5.
ARG~ R, BE EERLLEI5 TV, BREOSETEH-TV-5, i,
DAEMOEIRABO O BBELYEL, EERLFELRSRE VRS RRLTH- 12d, EFOLOIRVHY
HAV—FEXELTED, EELELALBLTH -1

0k 5720 Type NTEHFRAL L TABRKESCHEEEOEENE 2 bh 38, & o THBRY
Ot 5T, Vb BANHBIEE L BB MFE LG THS I e RICE oo LEEa V7 OFENLD
Hich - foEiED, BUEO 2 v YHEFEFHC R 2E 2 v T o, Thic bW 5 R 2 v 7 HIUA
FEENOAEAMGIIZ LM BB,
Zoav7oRBoBCoOLWTRAHTH S, bLohriEE L ThiE, BhchRic223n0HH
BT Ao e dBEL, SECAERTILOLEREZASY, JhbDERTRETIF B EYET
BOTHRVMLEEL D,

E #

FLHTHATBIC 3T, 1966 4EM 6, 19694EF TV ¥ ) 2 v 7ORRCET 24 BORBRFRAEAEL TV, &K
Dk 5 ik R R,

1 SMEDOHIREEA

StEoHBMic oW TiE, HBBo4sEE: LBEL T2y S 5,
(1) 2 300 1 B8

MBI IEZE L, WKTF cERERT, TokoftREAE TV hbYwE LiEa Y 7 LIREh DT 5.
(2) #0010 BLRE

4 ALEHBlo A bR 5T, HBEEO4ARZESTHE.

2 % ®
(1) #EE:EEOMHE

1 EHEGTRLVERDE k-0 THTFRHTI97.2cm TH 712,12 ALEERICA D, 24EHT
BLEROEL -0 5 ATHT246.0cm TH 7z,
1EEEFATRIMEEROFE L - ORAATO»S6 A LTI TO1AFHL6em THo T, 24
HEATRLBRERDOEL» 701, SATHNHLAATHETO1IHEFH0.94m TH -T2,
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(20 3 &
1EHEETROARELEYRTORT ATATT.8cm ThH- 1o, TOHEMATH2, FAEME L dicE
Buc iR L, 5 ATFHNC 16.8 cm O AOfEA TR L 7.
3 # E| &

1EHBEERETIR10 A THES E S, 10 HTHIC120.08 TH - Toe FOHE—BHAL, BEME £ dbic
FUHEXIIU®, 6 AT 417.3g OBAOfERL 1.
4 m| K &

1R A #EER IR 11 A T4 120. 0 mg/cm? ¥ THAL, BEMCAS LT 545 AntH
CHEBITHAL, 7 HTACE 130.0 mg/em? 2/ b 9 Ao 149. 0 mg/em?  TH{N L HET 7=,

3 & - EEHAE

3H, 4R, TRALAFAEFEEORVKELEERFLRABFI—FELTEY, cokFiz3A, 48, 7A&
BAK{ltsTWwi,

T ADREIEEEE LS A, 4 cH~SEHL T o, KIEENEL B oh TEENED - T,

4 E

1EHIEETIZOANS 9 A ¥ T 92. 17%25HEEL, 248 0 IEMA T2 AR 67. 5% DMFETH - oo
LSERS AN 24HO8 A% Tic 9.5%LL EANREEL, A X5 0k 0.5%LIFE#llEh5, 1,24H
Hefh 2 LHBEBIICR LA HIE 2 bR,

5 H #h
(1) Fo 5 HTERH

1EAIEETILS Brhfn bihE - T 10 Aoz ¢, 24 B#EETR 7 A btz > T AhE T
el sh s,
(2) Fo 5B

142 HEE(f o 85% L A FEMHIC T 0 5 AT 5, 2 4 A AT 10 AP H F Tl RBRE O
P 100% 15T 5o
3 To5BHEME

1, 24 B L L B TRESH 6 AR S, EEc sV TR, hRE 0 BT se
A, oW ER 5. BR T, RYCHERIABMEIEE > TEbd, —iicTo5H
ofEEhE L, #MueEkaiikch s,

6 FEHEEEOFRE

PEHILIMOTALMI L o= 25H b, [ 63%, B 37%0 HMBEI&E - Th - oo HiflEH o3
BTIER, BiE, EERS AAFBOESRL VT TS, IBRENE S Tl

X 3

WEF B - PG AEHE(1967) ¢ BB kT AR Y A o v T OERE AR
BANGBE(1959) ¢ dtiEinRERH = v TRMEMO 5 kG A H 16 (6)
Hasegawa, Y.(1962) : An ecolongical study of Lamimaria angustata KieLLman On the Coast of
Hidaka Prov. Hokkaido, Bull. Hokkaido Reg. Fish. Res. Lab. (24)
F ) - -G EHE - 3T PE(1963) © kv Aav I o4RE JLKEIAH 20 9)
JIBRE—(1965) : @ik - W Fo=v 7 (2) Y-G9« (160. 161. 162)
(1966) :  §liig, WA=~ 7 3) HIEEHH LI~ 8 (178, 179)
BT (1902) : RAERICE CtimEKEFE RS 3
[kt 4 AR (1936) : BAMWEEZE WL

Parke, M.(1948) : Studies on British Laminariaceae 1. Grouth in Laminaria seccharina (L.)
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Lamour Jour. Mar. Bioh. Assoc. 22 (3)
BH-5-EHE - 0FF [R(1964) © EREECHIT LRV A v 7OMERBRELRTE A (2
B EHE - FpE (T (1966) :  JtimlE = v T BEHOHEL V) avIodhfkiconT A3k (6
(1966) : FEATHICETS =v2u—t - Fay 20 V) av7ieo

WT  AGE (6)

PRG-I B - MEEEARE - &F 3 - PO - PERET197) 0 VU= 7_’7""353% JEAG
H# 24 (11) . :

P2 AL - AT - SR - AR BEQ967) : F¥ = v FO%E (2) JLREAE 24 (4)

2 A8 (1969) @I B 7 = v 7 04 BEATIR 1 LMREFOAIEER AZE (10)

WIH=6 - HANR= - =ifiRdE(1963) :  KEHY FAERM dim

Yabu, H.(1964) : Early development of several species of Laminariales in Hokkaido, Mem. Fac.
Fish. Hokkaido Univ. 12 (1)

MERE - EHNEE - i EFE1968) 1 A4~ Y 27 ET S ) v 2 v T oF0 SHEEREC 2
Wt dekERAH 25 (3) '



Explanation of Plate 1.
Fig. 1 and 2 showing the research in a spring low tide(photographed in May, 1967

Explanation of Plate IL

Fig. 1 and 2 showing the research areas in winter season in where entirely covered

with drift ice.
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Esplanation of Plate 111
Fig. 1-3 showing Laminais sporophytes grown on the surface cf conreate blocks
which setted at 30 th, Septembter, 1967, and photographed at 26 th, March (1), 26 th,

April (2). and 5th, June, 1968 (3), respectively.

Fig. 4 Showing Laminaria sporophytes grown on the surface of a concreat Bleck

which had been setted at 20th, March, 1968, and photographed at 5th, June, 1968.

Explanation of Plate TV.
Fig. | and 2 showing Laminaria sporophytes grown cn the surface c¢f a rope. Ph-

otographed at 25th, April 1969 (1), and 8th, July, 1969 (2), respectively.
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Eeplanation of Plate V.
Fig. 1 showing one-yeor old Laminaria sporophytes which marked by the panching

hols for the examinat

n of blade length elongation. Photographed at 11 th, Septe-

mber, 1967.

Fig. 2 showing two-year old Laminaria sporophytes which reached to the maximum

size in blade length. Photogranhed in May, 1968.

i

Explanation of Plate VL

Showing different types of blade base of Laminaria sporophytes,

1-Short stipe with circular blade base. 2-Long stipe with circular blade base,

3-Long stipe with wedge-s

e blade base. 4-Short stipe with wedge-shape blade base,
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Tetracycline Labelling of Test Plates in
Strong ylocentrotus intermedius

Jyo TAKI
(Hokkaido Wakkanai Fisheries Experimental Station)

For the purpose of estimating resources, determining growth rate and analyzing growth
mechanism of the sea urchin, the tagging or the marking methods have generally been used.
Recently many investigators have studied on the mechanisms of formation and growth rate of
bones, otoliths, scales, etc. in fishes and shells in shell-fishes with the aid of lead acetate, aliz-
arin red S and tetracycline labellings.

In the previous paper (Kosavasmi and Taxi, 1969), we reported that the growing site and
gradient of the mature test plates of the sea urchin were detectable by use of tetracycline labell
-ing. The present paper deals with the labelling method of tetracycline (TC) which is selectively
incorporated into newly formed parts of the test plates in a stated time interval.

An optimal desage of the drug was found to be 100-200 mg. per kg. of the body weight. TC was
found to be deposited on the suture, the inner surface, the mammelon and a part of bosses in tubercle,
the base of spine shaft in the test plates as well as the surface and the suture in a half pyramid.

In the specimens which received TC in twice at an interval 39 days, two sharply separated
fluorescent bands were observed in each of the longitudinal suture and the suture of a half pyramid
between the epiphysis. However, only one band was observed in each of the latitudinal suture,
except for the apical system and its adjacent area. TC was found to be deposited on the test plates
during a period from autumn to next spring, but not in summer. From the rearing experiments,
TC deposition was found to have changed seasonally associating with their gonadal development
and the water temperature.

A new plate formed at the apical system and its adjacent area of the test grows toward
longitudinal and latitudinal directions as well as inner surface of the plate, and is forced out
successively toward longitudinal and the oral part of the test. After the plate is increased in size in
these three directicns, the test growth was found cnly en its latitudinal and inner surfaces.

The results above mentioned suggest that TC labelling method is useful to determine the
growth rate of the test plate and also useful to analyze the formation mechanism of the plates

too in the sea urchin.

AR A68
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)ﬁE’#%;’Jﬁlﬁ. lﬂ)?.:ﬁ:$f.: E %.ﬂ*\&a 1’ &bi *EAEPOR, WHEE, Wal, HETCoEffic T vy
vy FS, ERRES, 7‘?'7“5'4'9”/ f:t‘:%ﬁi’t‘ , BT e - E L TH B
Tl

= ﬁ'{l‘.‘l}iﬁ{ﬁ B, ﬂ{ﬁs&]ﬁf;)& BRE f_abl-.Moore #v Echinus esculentus T = AgxILH S
Btk B v / v =, Ebert % Strongylocentrotus purpuratus T hl‘:)}'l.ﬁi’ REaBHiT Tt
%l s, JIIHF; itl VS RT sy =T A T e~ B Fo i n 3, Sinclare (3Centrostephanus
rodogersis TRICfiXEZOTH, HC@Y S0 5 HEY Thfh#iEL T35, ZhboFERWTF
hi v =EkoaicEiEy L Vo a5 Thdh, FRICTRLDKE TOHEICL > TIXERLOB
%, B, KEHE BESIAEc oS HL TV 5,

v =BORERBREOEMEIBREASOMELICE - Tithbh, ¥, v=BIAK i AIF
FRLTVWA, Licdo T v=ROoRERREXORBMED A c#ENE Lo, HsoBIE
OEFME, L VHECHCNEHLBOAZO TRt ELD, 0L 5 EBI L Y BIERKERYHE
BAET A0S, 7744 20 va5%E, Ha, 8 A8 K chREEOHET L TS 852NN
AT IR ST, BEOCEERE S C L AR L, C ORRO—HTH SRR
L ERNE Kobayashi and Taki i X 0% Shics', = c CRAMETHET L5491 20 v ORE
AR FURE RO L T eicEE S h B RAC 0 RoRES L AL THiE  o#ids L
THET 50

A ADICEESD, JHREE CEEE WO ¥ Urcdbiii R K s A R A, bl s
KREERB RS T RIS+, FEc TR % Ao 2w Aol HEPI R BE R BT HASTIEG,  PERBITIG, 2
BhOW G o fiic SRR 7o 7 bl b SR E R ) | H R R0 A i R A 8 E A T B,

M H & FH &

B A~5cm, HR30~70g OFFHE= -7 v v = (Strongylocentrotus intermedius) %R\, 7
FFHA 2 )y (RHERY, EEET a2 0¥, THER) 2y =MpfciEfLc, 19654511 Aic
FrIYA 2 ) YOMEESREYMB 0, flicRic - tROEHETEV, B ARETH Y TFEFT
#3»AMAFEL, BRI D FEEMHEY FH L7 BRI EHEEO BHE) HETh- oD
i, NS O EER X EHE 2 B8 H oL FEEE L 0l X bkt (Table 1),

¥7z, 19654E 12 HX DBEI AT, FRFORWTYy=2HHL, Table 2 KRl CTT+7
HA 7Y v 2BEHL TEOREBEEX A AHPOKRIZ6~8°CicRD, 4~5 AHRTARDYS
MO RETRL, =4V vyVavIehzi,

E5IC, 1967480 X W BETH  cTable 3iR LM Ty =%@EL, 7+ 754 2 ) YREHL TR
§IO§K&ﬁtﬁ0§ﬁlD*btoﬂﬁ¢ﬂmﬂnﬁﬁﬁ§tﬁkbf.I*HU99377%#iko

IOX3ILTEE LY = 0B, ¥, 357 212 Kobayashi et al o HEEiC LichioTA22 ) v —
FZAH O |, 10~50 ¢ O S ICRHEL 72, FHEOHIL A ; 4 ¥ #3 A1 50% y u =) v THAL, 8
EETREL - B loUEHR2 Kobayashi and Taki L.ﬂﬁﬁf:ﬁiiiﬁﬁl L"H‘L"Eﬂl_,tfnq T=o

&= £ 3

(1) F+744 27y OREEHR

WARio 1 MOT 744 2 ) vEHHEERY Table 1 10/RLA, Thk hEE1kg27 D745 mg Ll
EORAECIZIZIE 100%, 373 mg 5559 mg ¥ TIRES%OTELHTH - 1245, 200 mg TIRIECHKIE 0
THh, ¥f, 100mg CHIECBEHFTE o1, Lichis THIEESHEIL 100~200mg 2 x5,
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Table 1. Motality of sea urchins (S. fntermedius) 2) FrF44 29 OB
injected with various dosages of tetracy- fir.
lisis FrINA 20 KRR

EEEHHOWE TRET 5 &, R

Dosage level per kg. | Mortality after two | No. of sea urchins

body weight weeks used EfriEiof EEsIcio
199 (™&") 0o 15 R(PL. 1, Figs. 1, 2), Btizg
373 45.45 11 LTwi (PL: 1, Fig 2, ch
559 45.45 11 B cRE T L, Bl
745 100 11 ﬂ%ﬁﬂéfﬁiﬂmi&%or
996 93.33 15 #b (PL. 1, Fig. 3), o4
1994 93.33 15 T rFHA 20 VAREL T

Bl b, tkic, Table 2 7R
L739HMIRC2@EF F 7494 2 U v R Licy = CIRBHORRSC 4 A0S a2 ohi UL,
PG CRELEME 2R C 1 EHEH L Ff & [ USEE# L 24 b #2(PL. 2, Figs. 4, 5),

Bo&HE EEHR) ONETELRBALBETS L, SOeEBEoNERN, MEsicaohi, ¥
Table 2 1273 L 7[R T 2 BRES L 227 = TIMRBAREICHE 1 KOBERL 2 bhiz, Zhu 2EDHE
R EG IR T L e s ot EL BN D,

Bofiiin ICEHRE) oNETELRYEET 5 L, SRR Ro&ES, NER, [ FofIESE
Meo—, WEEEN, #ificiohiz. 2EEH LY = CREREGCHOEVBERS 2 bR,
AER T @EEGR) oo EFA <, 28 LTuvirv L R0 8Esaohni (PL 2
Fig. 6, PL. 3, Fig. 7); 4 £OFLIHH & WA cix M HBRA E 2o dy, L EREH L 2ol & [ URESR
Lt bhichotc, BICALh 2B ERIKBELZEL TSI L L), KREXELEL bR D,

SHSEOIEHMOMEclIET 5 &, Ll oA L RACEER 2GR i, #EHA (FEEHR)
OEff % A5 &, L OfFE L EmMCREBA LI, FrI442 ) v 20EHTS L ERE 0%
BT 2AIC ML BB A bhis (PL. 3, Figs. 8 9), $i7@ (KFEHE) oM+ @BET 5 LR
e EXE A oh, 2EEHLTL 1EEHLAELALL, 1Z0EXRBLIHZAbRA,h -7, Zhid
2 EOEHERE G ADITRER ST L oot EL bR D,

Table 2. Date and dosage of tetracycline injection

Date of sacrifice

Dite of injection Dos;ﬁe per kg. body No. of sea urchins

weight used
Jan. 8, 1966 100 (mg) 17
Feb. 16, 1966 100 17

March 6, 1966

Table 3. Dates of the rearing period and dosage of tetracycline

injection into sea urchins (S. intermedius)

Date of injection Es‘?;g;‘mtitkg' uNrC::.hi?'lfs s:fe d Date of sacrifice Te(l;ls:::glre
Aug. 25, 1967 100 &) 5 Sept. 3, 1967 9.5 O
Oct. 5, 1967 100 5 Oct. 14, 1967 13.3

Jan. 8 1968 100 5 Jan. 17, 1968 4.5

Apr. 20, 1968 100 5 Apr. 30, 1968 12.4

Jul. 19, 1968 100 5 Jul. 29, 1968 18.7




Plate |
Fig. 1.
Fig. 2.
Fig. 3

1E

Fluorescence photomicrograph of a tangential section of plates in oral region ; tetracycline
(TC) injected once. Ln-longitudinal suture; Lr-latitudinal suture; Pr-plate, x 120.
Fluorescence photomicrograph of a tangential section of longitudinal suture in aboralreg
ion showing deposition of TC on perpheral edges of plates; TC injected once; Ly
-longitudinal suture; Pr-plate, X 460.

Photomicrograph of a longitudinal section showing peripheral edges of two articulated

plates in longitudinal suture by visible rays; Lx-longitudinal suture; Pr-plate, x 1400.



Plate 2

Fig.

Fig.

Fig.
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Fluorescence photcmicrograph cof a tangential section of plates in aboral region; TC
injected twice. Lwn-longitudinal suture; Lr-latitudinal sufture, x 42.

Fluorescence photomicrograph of a tangential section of plates near to apical system;
TC injected twice. Ln-longitudinal suture; Lt 3 and Lt4-third and fourth latitudinal
sutures, x 42,

Fluorescence photomicrograph of a latitudinal section of plates in aboral region; TC
injected twice. Ln-longitudinal suture; O-outer surface ; I-inner surface ; TFP-tube-foot

pore; E-broken parts of the epidermis, x 42.
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Plate 3
Fig. 7.

Fig. 8.

Fig. ¢

Fluorescence photomicregraph of a longitudinal section of plate in aboral region showing
primary tubercle. (Epidermis ceating the tubercle and spine shaft and also enveloping
the spine muscles is seen to autofluoresce strongly in brownish grey.) TC injected twice.
SS-spine shaft; E-epidermis; Owv-outer layer; li-inner layer ; Tu-tubercle, x 42.
Fluorescence phctomicrograph of a longitudinal section of jaw apparatus; TC injected
twice. HPr-half pyramid: Ep-epiphysis, x 42,

Fluorescence photomicrograph of a longitudinal section of a half pyramid in oral region;

TC injected twice. HPr-half pyramid, x 42



Plate 4

Fig. 10.
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Fluorescence photomicrograph of a tangential section of apical system and an adjacent
area of interambulacrum; TC injected once; summer specimen. MPir-madreporite
(genital plate); NPrL.-new plate: Lx-longitudinal suture; Lr-latitudinal suture; F-fi
brous element, x 42

Fluorescence phctomicrograph of a tangential section showing display of autofluorescent
fibrous elements of longitudinal suture in aboral region; TC injected once; summer
specimen, x 3C0.

Photomicrograph of HNOs-demineralized section showing fibrous elenents in longitu-

dinal suture, x 320.
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Table 4. Seasonal changes of tetracycline deposition on the test

of sea urchin (S. intermedius)

August October | January April July

Longitudinal suture of apical region

and adjacent area " ¥ i+ + +
Longitudinal suture of ambitus region = + +t+ + ==
Longitudinal suture of oral region = "o+ A==t + =
Latitudinal suture of apical region and

adjacent area * * ik i3 +
Latitudinal suture of ambitus region = + + =} =
Latitudinal suture of oral region == + + + =
Inner surface of the plates of apical - _
region and adjacent area + i +

Inner surface of the plates of ambitus = : 3
region + Clic +

Inner surface of the plates of oral re- _ o
i + | ++ +

Suture of a half pyramid between epi- . =
physis = ++ +

Suture of a half pyramid — + %+ = =
Base of spine shaft — - % — -
+ ++: most abundant + +: more abundant +: abundant +: very little —: no deposilion

LLEX b, Fr744 20 vOBFTPmE@AREHoLmScasd, COMTrBIROBRER L2
b

(8) B:MIZIF + 44 2V vikEREOLE(L

M\ EF Ly =Bl o 7 + 741 7 U viFREOE L Table 3, 4 iwmlis 774120
Y7 E8 ATA»L9 A RAaE T Tihbt EFEREEMEOKSCHOTRCIELTED, i
OMETIENEELETHKBAYRLRKRABELEL AN DDRT, 7 FF7H4 2 ) YOUFIALR
tedvo7z (PL. 4, Figs. 10, 11), Zhd 10268 CBIK T 5 & # S @iEReS & My 2 o hic (PL. 4,
Fig. 12), O8I F + 744 2 V) v& EHL TV EEOBHC b 2bhdo L kh, FEI3HA 2
Y vHBILAGHOMERE L TWADTIRitWhEEL BN D, ¥, ChbLEFOEETIRBINE
EL%%%LTL&quOEE(ﬁ&%<)&ﬁh%%ﬁﬂ&&h&#oto;Dﬁﬂﬁllﬁ71¢—
iﬁﬁ@ﬁ%mkEW%hﬁtb iﬁn?ﬁ&ﬁbrﬂmmﬂ%wauto

10H, Tmb%.ﬂ%uu&&&aogAtW§mL$<m§Lfttm BUCIXTEE L T le e fo,
Z ORIIL E L2 PEIR T B 525 ﬁ@ﬁ&%%ﬂu%tb AR FERT 10~15°C TH - 120

18, Thbb, £FCEBROMREG R L%, HEMLoM@ES, 1 A0 L ERo—i, A%
E,%#DxﬂtoﬂAL$$$<%@h@ﬁ&”fﬂ%(%h%hﬂﬁhtxtoit,ﬁgﬁm%b
FTHFL Ttz - OB LRI EIIE o RIE T, ﬁt%%tﬂﬁﬁﬁkﬁtb AT % 5
L TREARERL T i,

41, Tﬁb%,#$Lﬂ7¥7?49U/ﬂﬂi&ﬁk&knbﬂﬁﬁﬁ%bebtgu@ﬁmﬁi
ﬁ@mxbﬁ%kﬁtbh.ﬂomﬁuﬁmqua KR LRIz s b, 11~14°CTH -7
PLEofER AR RL 200 Text-fig. 1, A B BUCTHE, 2hi D, 7 F7%42 Y VidfkE
I hBERFE cORREOT b T ACERS IR £ <, THEMIMESTIIHERNS <,
FofoleTIiz e, S LT E ORSCiRNS (, BEEREmCE I FhEhBEL T
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Plane figure of the test ""':'“

Ax anus; GPL genital plate; Te test;
Side view of of the test plate

P trtet plate
SS spine shaft; Tu tubercle; Pr test

plate; O outer surface; I inner surface

-
R

L
WINTER
c
Inner view of jaw apparatus

T teeth ; Ep epiphysis; HPr half pyramid ;

Co compass

Text-tig. 1.
Diagram showing the seasonal changes of tetracycline (TC) deposition on the test
of 8. intermedius

mmme 1Ost abundant , more abundant
TC deposition’ TC deposition *
abundant ) very littleTC deposition

TC deposition * or notsdeponsition
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b, BEEOTbhTORVWERCRT P I rA 2 Vv LB LAEREFLTW -1 5iC, ®FRE
AR D2 L & R O FRICIG U TERL T,

% =®

&ﬁﬁmﬁmﬁﬁﬁﬁ$%®ﬁ&ﬁﬂtﬂwﬁ&#iﬁﬁﬁﬂﬁiLthazaﬁﬁiéhaJth
BEtofcuE ST, i IMHERGEEEY RV AVT, BREEYHEIEMET DT IF I Yy
FSEﬁbﬁﬁﬁﬂiﬁ%mhf%ﬁ%&a&tﬁ&tﬁﬂ.7r5#{9uvtmbkﬁ§ﬁﬂtﬁﬂf
ELLBELTVS, 7744270 v o0k 5 cBITHVG W% S, =&Xb6hb,

¢=ﬂ0&ﬁmﬂﬁﬁﬂﬁm&ﬂﬁﬁﬁﬁﬁﬁemlqfﬁkhh.ﬂWm$Mﬁtmﬁ&®Mfﬁ&é
HEcE, oECBETS L MEShTWA, 7 FF 94 2 ) YRTE BT RENE L E XD, KE
OEELTWAEFCLHEFL T, ZhIXZ 0BT o RIKILFRAMORT X h b, o oliR
WA fTlebh b b RRLTVHLELBRS, FLT, 2 CHRSALERIBROESN (BIEoRK
8O, MR @RoRRAT), ARENHCREL A L0 EMCcBHL, HoBEORE 2T
%, Bn (BEORRAR) LAREARICOAREL T, #hE (EHOBREE) LA LHEL
&btﬁégh%g?Fi#{997®mﬁiﬂﬁﬁoéﬁ&fﬂt4130.Chtﬁhfl@&wﬁi
and Taki ﬁﬂﬁ®ﬁ§$&aﬂEﬁE&¥§LfvaaLmt.:owﬁiuﬁﬁbiﬁaiﬁﬁo%
FCE LT RZELYRLTED, Fuji OFERLLI—FTS. 7744 2 ) YRBEROEREY
=BORKEOT(ELE LR 58, ZOBEBRRLALHLMIIR TV Vv, SOX 5 REYENT
Z—FHLELT FrFHA 20 v IBBEBENHAP TRV EEX LR D,

ZOHEST L IHA 2 ) v RBICEATS LIERIAFE LY, BT R ALNED, TOL BO
WEAEEL TV AEFRCRMHTELRLREXH LTV S, Lavl, BolEcv 5 L RikERD
EENE, BRGECARORY, WERLIFEL Loy 0TS L OKRHEROPIR i &£ Lo
WRIEFfTtEzs:E200 5,

¥, HE AWIENUL S TERL RS it Lo TREYRT TE ), BTERLST,
FELRVCOTCIhALRBH LR - AR(EBEXAEL TS5 L2260 5,

1 BENE=Y <7 vy =2k TEROMERLEENET 520, 7744 27V Vi X 5Bk
B LI,

2 FrIHA 2 ) YOBFEESHERTE 1 kg7 b 100~200 mg TH - 12,

3 FrIHA 20 vRBROKS HER, A FOESLERO—T, WL LR oS, TR
i, PEPERLLCHELTHD, coBFRERRFROERTECH -1

4 VAMEC2EENT 2 L, BiEOHRS, JSEE Bl OBACThThEL THEL TV,
LiL, HEMGEZERGT, BEEE & WER T2 1 EEH L LR UHEERERXTL Tw i,

5 FEIHA 2 YREED VBEFFCHOTTHEL, EFRH LIRS OXbTMCRL T
A% P

6 7 FFHA 2 kRGBS ERoEENE, BIUEECERE RN St R ik &
Eibhbe
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On the Stomach Contents of Young Abalone, Haliotis discus
hannai INO, in Rebun Island, Hokkaido

Kyoji TOMITA and Nobuo TAZAWA
(Hokkaido Wakkanai Fisheries Ezxperimental Station)

The present article is a result of the stomach contents examination of young abalone (Haliotis
discus hannai Ino) collected from the seashore of Rebun Island during a period from June of
1968 to Feburary of 1969. The stomach contents of 122 individuals of young abalones were ex-
amined under a microscope in our laboratory.

The results obtained are summarized as follows:

1). In the sampling stations of young abalones, there were 41 species including 5 species of Chl-
orophyta, 13 species of Phaeophyta, 22 species of Rhodophyta and 1 species of Angiospermae
in summer, In winter, there were 41 species including 6 species of Chlorophyta, 8 species of
Phaeophyta, 26 species of Rhodophyta and 1 species of Angiospermae (Table 1).

2). Sand grains and diatoms were found abundantly from the stomaches of (-year-old abalones,
but seaweeds were only found a little (Table 2),

3). From the stomaches of 1-year-old abalones, such seaweeds and algae as Sphacelaria sp., Peys-
sonnelia sp., Corallinaceous algae, Rhodomela larix and Phyllospadizx iwatensis were observed
abundantly (Table 2).

4). The major foods of 2-years-old abalones were following seaweeds ; Dictyota dichotoma, Ral fsia
Sungiformis, Symphyocladia latiuscula, Rhodemela lariz, Polysiphonia sp., Phyllospadiz
iwatensis (Table 3).

5). As the abalones grow up, the most part of stomach contents generally occupied by the larger

algae representing a single species.

KHET v CROAHIC O CORERS < 7 ThTL B = hBRRAIOVWTORETSH D, HE
Eﬂbfﬂﬁﬁdﬁ¢Kboﬁﬁ7va®AIﬂﬁﬁﬁLmﬁtbh6lEﬂkb,E&mﬁﬁﬁﬂuﬁﬁ
HE, ¥C@mENAmmiificics b BEEGERT S - LAERINCH b EhTuh B, L LEAR
BC RO THERSV R ABETC VWl dWaANTERLTuWShRBbhcIh T, 77K
HEOHABEHYI~NE Z LHEEORELH LT L, SORERNLLRLBH T T L T ey
MaALEohhledic b ERIREVWEELORD, EELIR="T v COLBHEO—BRE LT, #A
DOEABEEBEL 0T, o OfiRepET 5, Mk, fEROHYEICH 4« SRR el
VAR LT AN RS B L OB 0 4 < L LB B,

s A69
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ME&EIUHE

RN 19684E6,7,8, 10,11 ® & H & 19694 2 H @ 6 [a] LB ST HHfE L7 0,1 ﬁi,ﬁ) (45 5~25
mm) 92 {Efk, 2488 (&R 33~47mm) 30 kit 122 BEx v ice 2h b0 REBRNEH CT#HE L
fEfkc, FEREDIC10% Fio< ) YIEHETHRITE LS00 6 EPREh2 i) H LB L 7,

& #

(1 HEREFFHOG b 2EED

FERIX Imx 1m OFim HEREL S DTH B, CORNS X U0 BT %R B2 Shi- gy
Table 1 W2 Ui, HESEEIAIC X D 196845 6,7 His L UF 1969 4% 2 ALMMET~Teh - 12o

1968 52 6, 7 Aic B & hfoiigiEi 14338 (Chlorophyta) 5 ffi, #7JH (Phaeophyta) 13 #fi, #1¥¥H (Rhod-
ophyta) 22 i, Fofhi#; T4 (Angiospermae) 1 FiAHZ Shto, #7- 1969 45 2 iy 5 6 f, #8
WEBE, IR 26 M L W T M L fin B S hs,

FEEHCIRIEEHO A F < ¢ b 7 (Asterina pectini fera), =7 -~7 v o = (Strongylocentrotus
intermedius), SO v ¥ 5 5 4 ¥ (Polyplaccphora), = 2 # # 4 (Cellana toreuma), =3 7 #4
(Acmaea pallida), 7+ 4 (Chlorostoma lischkei), # - € (Littorina brevicula), 7w 2=<%*¢
(Neritrema sitkana) 1t X \les s i,

2 0,1 FREDBAEY

BEORIEFAUCHERY 1~5 M L cRELZANCST, choo §H4M% Table 21cR Lz, &
T, 0 LEHERRE Licko®, 19684E 6 A O@EMEE 5~11 mm OFERMIATH 55, FOEMAOK
$ & 1968 SEDFAERID N S Z LiC L VIRERMA RSSO, 1969 4 2 ATk 6~25 mm Mo & 0%
s

Table2 X b B Hife X 500, £64%f U € B PICH% S e B i E (Bacillariophyceae) o ic i
@i (Cyanophyta) 1 fif, AR&RM4 M, WWNI6 M, (AT, LolfTFHhs 1 EBZESh:, %
TR O OB, FEHEE, $LUEROMT L ETFHREI R,

By cix LIRS (Foraminifera) 234 Mg A o K o kel S hz, £osHCHEE (Crustacea)
231968 47 10 A ds X 07 1969 47 2 A OfE k2 1o F o Bffic, #7284 €48 (Chrysomonadida) #t
1968 4% 11 H oA TlZE S hiz, Table 2 iizdd L Ty fe\ A G H (Porifera) o Haikifo o E
ThHbh, ¥Fllfofikiciie ¥ e fH (Hydrozoa) 2\BE S hic, Soicd<XTofFEcIchsic
WRIAEEE S,

1968 4E9, 11 A & 1969 iF 2 A E L 1o E 10 mm LU F @ 045 B o B AR, TEREI GRS T,
ZhbOC R, WEE, fLERE L L OB E TRE - Tuvvice LEEHOBNEN DR b ich ORER
HOD Rivularia sp., WEE, &80 7 v 7> 5 (Sphacelariasp.), 77 1 74 (Desmarestia viridis),
f#HEo 4+ £ (Corallinaceae), 7 ¥~ £ (Rhodomela larix), s X U'#FHifpo == (Phyll-
ospadix iwatensis) Th 7120

0, 1R L LEMTMU TS < Bnhic b o il Cocconeis sp., Navicula sp. T, 196942 B
CEE Lo b ol Licmophora sp. 73 21 %<, BEEH TR 7oy 8, fI@EH TR AV, Y
(Peyssonnelia sp.). v I =fOBHTHB, 7Y~V X6 A& A, i1 b4 (Polysi-
phonia sp.) i, 7, 2 Ak & LEEN%E { OBRIC bRz, L ERTRED L, AT R EHE L
OFEFENEST R EThH S,

HICHELCREBEOFACREEOME &L 30 WETh - 700, LNCEE LM cirrkEgn



Table 1. The seaweeds found in sampling stations of young abalones,

L= 7 v CfE RO B N

June, July 1968

February 1969

CHLOROPHYTA

Monostroma zostericola
Ulva pertusa
Enteromorpha sp.
Cladophora sp.
Codium fragile

PHAEOPHYTA

Ral fsia fungiformis
Dictvota dichotoma
Dictyopteris divaricata
Leathesia dif formis
Heterochordaria abietina
Desmarestia viridis
Punctaria latifolia
Seytosiphon lomentaria
Laminaria japonica var. ochotensis
Costaria costata
Sargassum thunbergii
Sargassum con fusum
Coccophora langsdorfii

RHODOFPHYTA

Porphyra sp.

Gelidium amansii
Pterocladia tenuis
Dumontia simplex
Neodilsea vendoana
Pevyssonnelia sp.
Melobesioideae
Pachyarthron cretaceum
Corallina pilulifera
Grateloupia divaricata
Gloiosiphonia capillaris
Schizymenia pacifica
Gymnogongrus flabelli formis
Rhodoglossum japonicum
Chondrus crispus
Ceramium kondoi
Acrosorium yendoi
Polysiphonia morrowii
Enelittosiphonia hakodatensis
Laurencia nipponica
Symphyocladia latiuscula
Rhodomela lariz

ANGIOSPERMAE

Phyllospadix iwatensis

CHLOROPHYTA

Monostroma zostericola
Monostroma angicava
Ulva pertusa
Enteromorpha sp.
Cladophora sp.
Codium fragile

PHAEOPHYTA

Heterochordaria abietina
Seytosiphon lomentaria

Petalonia fascia

Coilodesme japonica

Laminaria japonica var. ochotensis
Agarum eribrosum

Costaria costata

Coccophora langsdor fii

PHODOPHYTA

Porphyra pseudolinearis
Pterocladia tenuis
Neodilsea yendoana
Rhodophysema georgii
Peyssonnelia sp.
Melobesioideae
Pachyarthron cretaceum
Corallina piluli fera
Grateloupia divaricata
Grateloupia filicina
Tichocarpus crinitus
Rhodoglossum japonicum
Chondrus pinnulatus
Chondrus armatus
Chondrus yendoi

Rhod ymenia palmata
Ceramium kondoi
Camphylaephora crassa
Camphylaephora hypnacoides
Delesseria violacea
Hypophyllum middendor fii
Polysiphonia japonica
Polysiphonia morrowii
Laurencia nipponica
Symphyocladia latiuscula
Rhodomela larix

ANGIOSPERMAE

Phyllospadix iwatensis
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Table 2. Stomach contents of 0

A . Date Jun. 5, '68 Jul. 17, "68 Aug.

T Shiell feagth s| 8] u| 7] o0 8[s5[1r] 13 [12]15

< J 5|8/ 11 |7 9|10 | 8 |6|18] 14 |12]15

B by 5| 8 7| 9|0 8|69 w1215
CYANOPHYTA

Riiidanta 8- xwosswomsssmimmmmapomisimnoess s frersslsinie A |eicesesialnmmsssili s essnifrasasngine S I
CHRYSOPHYTA

Bacillariophyceae (Diatoms) -« |4 oo S R o O ] [ ) . e s s fiiae sz plviglasap

CHLOROPHYTA
Ulothriz flacca--

Monostroma SP. sreereesenieniia.

Enteromorpha sp. -+
Cladophera sp. ---------owevseeeens

PHAEOPHYTA

Ectocarpus §p.--s+essrssssrsvansssanihons

Ralfsia fungiformis

Spkare]ariu s CERTOEEE CECET R

Dictyopteris divaricata
Desmarestia viridis

Punctaria latifolia

RHODOPHYTA
Rhodochorton sp. «eeeeviemecnfonincons @ e iid P Ll P evsne
Peyssonnelia Sp.--sveereeeeeensesleo il A linssvmmnnlonnsnnn g b e ol
Corallinaceae =<ssssssssesssvsasonsisfias MR T T) WO I
Ceramium T L ST TP PTS FEPPRPORY] CUTTTTTET PEPRCTRTT SRt SRSt SETOTTTRR PO =L 2 -
Pol ysi phonia sp.-«-+++-sseseeseeeeesfsssinsionsdhonsnn vusienmnnine e formnnnns it s feonnnenanfas i B
Enelittosi phonia hakodatensis e RICTTTTTI [EPREPPRN SEUSTTIRE FEPROPORN AP ERCERT EPERPREE PR B
Laturencia sp. -+-sssssssamsssrssinsfuosees S \GRNNNIS LY (UG 'O, S N [ —— W
Symphyocladia latiuscula «+-|==r=foereefsorersens vnnnnioonne L ) P e e
Rhodomela lapin sosscsinmasdaatnnandmampanaliagd laubasasssibommademsdo g
ANGIOSPERMAE
Phyllospadiz iwatensis ------|-+ ] e I T S ST ok o | [F M R e o A S e
PROTOZOA
Chrysomonadida --s+-sseessessremressdiorenclinsnnclinneniaiosnossnnniniilen T T I nprro |
Foraminifera s--ceessecscancsisnacasfios e o T PP N RS S B R e Ffeeseesfiransalionane B U P &
ARTHROPODA
Crustacea -++seesssresssssnrssesanssncssfeas csegronnens T TN PRI T [ B - N
Note +++ abundant + common

++ less abundant
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and 1-year-old abalones.

16, '68 Oct. 16, 68 Nov, 21, '68 Feb. 19, 69
17| o |13 5|20 (19 17| 9|l 2|17(13| 23 |20| 24 | 22| 14 | 18| 6
17| 9 |13 21 M1 17 (10| 2|18[15| 24 |20 25 | 22 | 14 | 19| 8
18] 10 |13 2 12|18 (1| 2|19(15 23 | 14 | 19
2 1 5| 21
13 5
++ ............... ...+ +++ --------------------- ---+ ---+ u-+ ------ + ++ ---------------------------------------------
T O e ) R B O o  E  E h ==
--------------------------------- - enannolasnurelsearns]iiesed]ias sissslessninans) .-----+ aweae e
B L R TS CLTTT TP FEPOT wessslesinsafennnar]euvannloannen B LRITEH ? ..................
--------------------------------------------------- + sssnse ---+ sssare + aaaneal sasessinalessnnciisl soelssassenas

TR A SIS SN]SR S usuRn) S e T 1) T Aty E'S DO Sy 4 R R + i
F |
...... . .‘ FRTENNEI, FRSRUSH FONTPL Cf FODRE & RPN KPNRUON B RS 1 RRROUSRN Raseon ovenmes: wsifssdirinen
T PPN RN [P N NTH R M) ST ISR N 1) SN [T PR R - X8 - Ffeneres STH] ER——
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Table 3. Stomach contents of 2-years-old abalones,

Date ﬁa]::gltlh Main food ‘ Others
s e
38 +Ph. iwatensis \ Sphacelaria sp., Corallinaceae
40 +3. latiuscula | Rh. lariz, Sphacelaria sp.
Jun, 5 68 45 Dictyotaceae | Rh. lariz, Peyssonnelia sp.
45 + Ph. iwatensis  R. fungiformis, Corallinaceae
} 47 +Rh. larix Ph. iwatensis, Corallinaceae
33 + 8. latiuscula Ph. iwatensis, Rh. larix
35 R. fungiformis | Ph. iwatensis. Corallinaceae
Jul 17, 68 39 + Pol ysiphonia sp. | Rh. larix, Corallinaceae
14 +S. latiuscula Ph. iwatensis, Rh. larix
15 | + Ph. iwatensis Rh. lariz. S. latiuscula
35 | +D.Zickotowa i Rh. lariz, Peyssonielia 5p.
36 +Rh. larix | 8. latiuscula, D. dichotoma
Aug. 16, 68 38 +Rh. larix R. fungiformis, Sphacelaria sp.
41 + Polysiphonia sp. = Rh. larix. Ph. iwatensis
41 +Rh. lurix Ph. iwatensis, R. fungiformis
33 1 R. fungiformis | Ph. iwatensis, Corallinaceae
37 Corallinaceae Diatoms
Oct. 16, 68 39 " R. fungiformis = Rh. larix. Ph. iwatensis
: 41 | +Rh. larix Corallinaceae, Diatoms
| 42 ‘ Rivularia sp. Rh. larix, Sphacelaria sp.
35 Rivularia sp. R. fungiformis, Sphacelaria sp.
36 +R. fungiformis | Ph. fwatensis, Corallinaceae
Nov. 21, ’68 37 +R. fungiformis | Rh. lariz, Corallinaceae
39  +Ph. fwatensis Rh. lariz, Corallinaceae
44 Peyssonnelia sp. | Rh. larix, Corallinaceae
! H Diatoms Corallinaceae
37 Diatoms Corallinaceae, Rh. larix
Feb. 19, '69 39 Rh. larix Ph. iwatensis, Diatoms
40 Ph. twatensis Diatoms, Corallinaceae
41 Ph. iwatensis Diatoms, Corallinaceae
Note. + very abundant Rh. Rhodomela Ph. Phyllospadix

R. Ralfsia S. Symphyocladia D. Dictyota
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LB RBRT,

BEICENEE RS E, BENKE A O THROEEE X 02 % { R BEDH 5.

3 25BOEARY
%%@&1¢E&ﬁu%ﬁméﬁbthtuﬁﬂ@%ﬁa%%Twm3kthn

2EHOBNEY Y RS L RERIIC L v, BRI - TEVS DY, EKCERIES (AbRcH
Minhd, Tibo, 6B LABETiIs v a59F (Symphyocladia lutiuscula), 7 Uw Y E,
AHED, TAOLOIA b 24, A v aF4%, AFXEN, BAOLOTIRT I P74 (Dictyota dich-
otoma), 4 74, 7o=vEN, 10 FOLOTH7 P=yEh, 11 A3 v# 77 (Ralfsia fungi-
formis), AHEHEQICEH WA IR, ¥ 2 AICEE L EECBRECHER ORI D e { B
WSS {BE SR,

EMPEUTHS E, BNEHELTRIASTE, 7V9=Y 2% B Ihid, TheBiiicias &,
BEHLECHT TR v 4 7354, EHIREA P 2408 B bRehibtiras v a7 7, NS L
WmExhi,

£ 72

KF !;) dbEEE = T 7 OB NE R -G 12 1, R4 B L R 1 1 ;c@
flba e L 2 v 7 (Laminaria), 7 # # (Undaria)le EORBEF LAY THLLEREL TV 3HHL 1
BEED =V 77 R BN EREESRET vy A, vy (Desmarestia), F54 Y (Alaria), 77
2 (Eisenia), =¥ % v 7 (Sargassum) ‘L?‘._Z: LDTHBEREL T\ B, LL b ZhBIIER
TownTThh, HEHO ftkicow it Cmfts W Haliotis tuberculata T Hmm OOk v =% 8
(Corallina), 4 &3 (Lithothamnion) #FATHENE LHEL TV 5,

EELHSEFHR 0,1 EEOFNTELCSE L TEMEREDI LN TEL DD {Ers T
BH, kOCEEI10mm BT oREEClRMR, EEENS CH SR, BICHPe EHO L RD TS E
Vo RBLOSORE L bR 0, LIEHOFANTA S Rbhicd OEEEEO Rivularia sp., FEEH,
IO 7 07 5, §LRID A 7779, w7 F2f, U7 % WPRBO AXET b otz M
b AL oL TaduE, ERoMIER M TMEOH A % B L, REmofiidic
WEHREL TV S, s

FEELHPAT 2R TR M S oG LM UEREZ AL TV, 0,1EHTI0 L 5 el i RT
%wm&tﬁmﬁazﬁﬁfWBmmiﬁﬁ&tD.%ﬁ@ﬁﬁ@k¥%ﬁ&fvt%@ﬁﬁﬁﬁ®gs9%
Py A VT T, fIBEADA Y AF4F, 70=VE, 4 b7, BTFERDAF T TH-TKTFE M=V
T7EDTEHBL LTHRELTVE2 v 72y 3B Thif#EodGicksiz 4B LT, FH
SLRERBERE L I-fHET Y &V 2 v 7 (Laminaria japonica var. ochotensis) #FHEL TWvA, Ll
et A EFH~ 122 HEOBHNT, Sht =2 v 7 FEpE RGN o et E o ¥ e 0~2 4 %
MUTRBRECRONA L5 ieilEE2 EEEhc LTuw a6 b By i - o,

%IEI;EJ\L&EGWH‘TEHH& L‘Cfﬁ?ﬁfﬂ’}& CHBRALDIR I Y=Y E, AXENDD, 77 EEDE
%Lovt&d% %ﬁ @ﬂ&ﬂﬁb%ﬁ FOFTHBHGEBR N R L2 L5 %2 bh 5 L3
HELTV B, B M»hk%on177tkm%ﬁﬁﬁéézaki%ﬁﬂ%bmmb.ﬂﬁﬁxb%ﬁ
WA RNE L DB AY S BT S - LR HIS L T3 Leighton5 (£ Haliotis cracherodii ¢ 10 #fi
OfFE T I\ CTEREL TV, TOhTy v T RORESA D O—HETH 5 Phyllospadix scouleri
=k LCERMEIER I v o &, FChbd b oSG ERED LRl IEm e bl &

HLTW AL EREAR DT oG ch b, fERC W TR LEIRIEA 555 E sl
ZANBEIRMESA D ONIB LA TR G SBEORENTHEATHA I MEAVNAYER 7 o=V 2R
FEH L ANTUDRA BT Eieh ot BERZFE LT Ch s off il B ETET LT,
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Eis 2=/ 7 v CRERL N H 20 i o\ CRIEHEL RS, TOFTT 7 2, v a2 REAOR
E, EoRmyRLAkE L, =Y v¥~X (Dictyopteris divaricata), 4 V 5 F+F, HFEH+ v FT=h K
BEROBMIAGHKT, AEQLLAEPTECLE2BEL TV, 7 ¥~ Y= OfBHEETH AT
P, SEFESALEORER BT, —o R MEG 2 Bbh 2L 00 %0 57,

= #

1968 4E 6 A ~1969 4 2 H oL E T L= v 7 v € HEH ol AR <, kO 281,

1. REESRMSHITAIT TR SR i fEiEiET 1968 45 6, 7 A it 5, WM 13, frMes 22, BT 1
Bl F 7o 1969 4F 2 AiCidARE 6, WS, FTENI26, giFiMIMiTH -2,

2. 0EHoBHTRPE, BEEIE{Ah, BRI I» T,

3. 1EHOBAHTEL{RAbhi-BERY e l>F, A7/ 27, vz, 7o9=vx, AFEh
Chaiks

4., 2FBOXME LTV ORTISrY, AVHYI, AVAFHF, ZV9<YE, 4 b4, A
FELETCH-1

5 FERPIRELAGEORHARRAROBEORS S LiEALrS D, 2ZEATREMBNHARY
DFEwR LD B,

X ik

1 Bk R (1894) : KEFEME 3 1-2) 1-25

2) —— (1895) : [Alak 4 (2) 1-16

3) MW F B M (931): @ 48 (508-510) 352-361

4) K F BB - PRFRE - fe4MSF (1934) « JuRKR A (240) 12-14

5) WE=HE - FEY¥— (1939) : AKEE 8 (1) 1-5

6) (1941) : HAZE 10 (8) 139-142

7) % B #g (1952) : H#EOKPEE (5) 1-102

8) W FF WM — (1962) : HAGE 28 (8) 766-779

9) % i H F (1963) : KEMNWERS (2) 15-18

100 &= | #% 7 (1969) : JekFAH 26 (2) 6-12

11) Crofts, D. R. (1929) : L. M. B. C. Memoirs 29 1-174

12) Leighton, D. and Boolootian, R. A. (1963) : Ecology 44 (2) 227-238
13) FEE - BoFOREE - xRS - (AR (1967) : HbAKBEE (27) 93-100
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Studies on the Coloration of Fish Eggs—XV

On the coloration of salted pollack-roe by Niter

Touru FUKUMI, Masayoshi NAKAMURA, Tetsuya WATANABE,

Kaoru ONOZUKA and Mutsuo USUKI
(Hokkaido Central Fisheries Experimental Station)

We tested how much Niter (KNO3) employed as a colored chemicals changes into Nitrite
(NOg), or creates Nitrosohemoglobin during the manufacturing process of the salted pollack-roe (so
called “Momijiko”), and also what degree of Niter plays a part in the revelation of color tone of
the Momijiko as well as what is the most efficacious factor in the reduction of Niter.

The results obtained are as follow:

1) In the usual manufacturing process of Momijiko, Nitrite was seldom or never produced
from Niter in not only alone but in mixed chemicals.

2) In an attempt to produce Nitrite from Niter with the aid of some organic reducing
agents, it was quite difficult under the condition made in the present study.

3) In a method used a marine nitrifying bacterium for the purpose of the coloration of
pollack-roe, we obtained a fine colored Momijiko as well as the Nitrite formation. However, this
method seems to be not desirable in the actual production due to it is liable to bring about a
qualitative deterioration of roe in consequence of more times are necessary for the producing of
Nitrite,

4) As a result of preliminary tests on the producing of Nitrite from Niter by the use of
some heavy metals, it was ascertained that Zn metal powder gives a remakable effect at room
temperature, especially under the existence of salt or in a neutral pH value of reacted solution.
Actually, by this method, a fine colored Momijiko has been obtained.

5) From the results mentioned above, the coloration of pollack-roe applied Niter is unde-
niable in the certain conditions.

H]AHET AT
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¥ 2 B F

WE, Arb v X 7@EEROBMCE by, HAY Py X 7H (VhWSELET) o4 R LREMC
MAL, BRMECEERIIH vz ictvbhTw3, Lithi- THRESRChEDLT, BFEhis
OMYBLTWAEZAND, AEHTCHCER S E2EAMCATB HEER TV 5,

FIEFRzoANTFT L 5E, MlEcidbhsss, ChidclFEoaNoER LI ML &b
A, FOEMIBFATL 3.

ChEBi<HEL LT BECHlEREICLy, BtoBNThsMeEr=tr y~ES v EVLE
fex4, kﬁﬂ:‘:‘.‘-&% LATiebh TV 5,

Eébumﬂkxbf A by X SBOEENMEAERE AR F /A FRTARFHFVYFYRRTLIOT
BEC LB ETFORMBEC L AR = eV ~2r s EvOLERIC 560 THY, TRELD
FIAic itz » Tl D 4 FMERBIIELBD b, Shic coRAOKHe oL ThEN L TEL,

FRERERORAKAIE TR CRb T, SoRHETOOMCMYET 20, 2% VEEXRED
PRI A AL, = P eV~ e Eve(FoRhh, ¥t OMRNEROEERM T ERBHL
2bDTHB,

fepiEEOF 7 e H@ELK, iSO RMENDSI- SV TOREHOERLRE L, FBHlL Y
AFLT I VOFEY, BYAMEHELVPhATWAY AFL= e Y7 I YOEKOTEELHMELT
HEOR, WA FORIC 2L TIIFREL LEATES REALBITLAEENTH Y, BaA3RAE
tRPEOFEOMBA R hE L ATES,

LA Liehs, ZOHEiAC 2 R0RBEYHERICLTEL il toTdhudDThri L
Ez, ARELE LDLKETH D,

® B A £
1 REOAE
1 2 dEHFKEKKOGH~Ar by £ FHi1kgicig 1 Eo L siciftofofimhiing, BaxF
Table 1. Preparations of salted roe (Sample: refrigerated roes)
Treatment Sa"‘%?; alit ‘ NaCl } Water Chemicals I Stur%i i, Remarks
Control No. 1 1, 000g 180g 80ce 0g —-25'C}
Salted time:
Stici, 2 1,000 180 80 0.07 ~25 | 5 hours
3 1,000 180 | 80 0.1 —25
— 1, 000 180 80 2.0 iy | S LA
¢ 1,000 180 80 gy |
Finecode 1, 000 180 80 3.0 —25
7 1, 000 180 80 5.8 —25
NaNO, 8 1,000 | 180 ‘l 80 0.1 +2~5°C
KNO, 9 L0 180 80 2.0 | +2~5
Finecode 10 1, 000 180 80 3.0 +2~5




BL Lie# 6 SR, —8KkWY Liz, Chi#y=5v v HERCHED,

WRFTL D L TRBHE L1,

W2

NEEEEEA Y b X TR,

Table 2. Preparations of salted roe (Sample : fresh roes)

o RECET AR —XV
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—25° £ +5° AL,

Skg 7 CH 2RI X DRIIETLHEL, KL +5°

Treatment Sam 'l;i:gh g NaCl Water Chemicals Oélh::;:j - StOI‘Qi_‘iemp
Control No. 1 5. 0kg 0. 9kg 1.0/ 0g Og +2~5°
Finecode 2 5.0 0.9 1.0 15.0 0 +2~5°

3 5.0 0.9 1.0 5.0 0 +2~5°
4 5.0 0.9 1.0 10.0 0 +2~5°

KNOg
5 5.0 0.9 1.0 5.0 E’y”"’g‘ﬁ}g +2~5°
6 5.0 0.9 1.0 10.0 0 +2~5°
NaNO, v 5.0 0.9 1.0 1.5 0 +2~5°
FE3 : AL oD A Py X FHRAGCT, WERREHORGHELENT 50, PI3Fc X

DEF L, Kb +5 OBFICHREL .
Table 3. Preparations of salted roe (Salted process: Roe 1kg, NaCl 150 g,

chemicals and water 200 ml were mixed and salted in 5 hours.)

—

Artificial

Chemicals s -
Sample nok e KNO; Nmo;‘;.:i- dis Asccrbalé:i d | Neogold | Finecode dys
! = . = - - 5
2 0.05g = = " . a
3 0.10g - - i L -
* 0.05g 0.1g 0.1g = s B
5 0. 10g 0.1g 0.1g -i ~ -
6 0.05¢ 0.1g 0.2¢ _ _ 5
7 0. 10g 0.1g 0.% B i B
s B = = 0.5g - =
2 i = = 1.0g -‘ =
10 = o i o | e
- 7 i = i 0.1g =
= 7 N = o 0.3g -
3 o 0.1g 0.1g = i o
i - 0.25g 0. 25g : . .
R4 EER1~3 0B4, WEESE <, HEhOBEOE(LE LI HIILE- 0T, R L 00 A

Fro X700 5 ¥k g, PROAAE—CRAL,

Z0200gikc, fAfi24g, A10ml X UH4E

DI EREREmML, L (EAE H)=FrvBriEs, +5° o4AECRFL, SFROHLTREE

| D% i
ER5

RHEENA Y b o X7 EPOREGIENCOVGT, HBhg LA, FPRI200g fHi24g K

FIUESEOISIcEFEMmL, X EME Hy=51 /81030, +5° OAFICEEL, AFFRD
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Table 4. Preparations of sample (Salted process:Mixed roe 200 g, NaCl

24 g, chemicals and water 10 ml were mixed.)

ﬁ KNO, | Naerys- | Ascorbic | pinymin | Thioglseol | Sucrose | NaSucei-| Neogold
1 ppr_n l-'-'P’i1 PPT ppl:_n PP’:‘ .iJ PPT pPT
2 50 - - - - - - -
3 50 200 - - - - - -
4 50 200 - - 500 - - -
5 50 200 200 - - £ = =
6 50 200 200 - 500 - - -
7 50 200 s = = 0.1 = -
8 50 200 - - - - 500 -
9 50 = - 400 - - - -
10 50 - - 400 500 - - -
1 50 200 - - 100 - - -
12 50 200 - - 250 - - -
13 50 200 - - | 1o - - -
14 - - - - - - - 700
15 - . - . - = - | 1,400

Table 5. Preparations of sample (Salted process: Mixed roe 200 g,NaCl 24 g,
chemicals and water 10 ml were mixed.)
Chemicals o .|

w} NaNO; | KNOs — a?;lmr:::fd‘Na-citralelNa.su;‘:;q Neogold | Neoalum

1 ey W=l TE)l s = ' S -
2 125 - l - - - - - -
3 - 50 = = = s = -
4 - 50 100 - - - - -
5 - 50 | 300 100 -1 - . -
6 = 50 200 200 - = ' = -
7 - 50 | 1,000 - - 1 - - -
8 = 50 900 100 = ~ = =
9 - 50 800 200 - - = =
10 = 50 2, 000 = = & = =
1 - 50 1, 900 100 & = = =
12 = 50 1, 80O 200 = = = =
13 = 50 400 -~ 400 = - -
14 = 50 400 = = 400 = =
15 - - - - - = 140 -
16 - = = = = = 280 =
17 ‘ - - - - - - 140 280
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HU Tk & L,

HEEEG ¢ GHREAY by & 7I (ETATFIHRA) % —25° THREARTRL b o Bl oML, &
6D X 5 I SR, —HARE DL, #HU=FL o ANCEED, +5° OBEICHAL, MWD HL
THAEE L1

Table 6. Preparations of salted roe (Salted process:in 5 hours at room temp.)

KNO;

Sample no. Roe NaCl Na-erysorbate, Na-acetate Sucrose
[ g g mg g mg | g
1 1, 000 150 100 2.0 = =
2 1, 000 150 100 2.0 500 =
3 1, 000 150 100 2.0 - 5.0
FERT - EMEAY v A7 (ETATINRA) oRGIIRIC oW T, FER4 LA TP 200 g, &

H2dg, ThEHTEDOL SR I0ml DD iR E M, L LEFg #HV=%1rvSicgis, +5°0
WECHEL, #WREIRD ML U E L,
Table 7. Preparations of sample (Salted process:Mixed roe 200 g, NaCl

24 g and chemicals were mixed.)

Sample no. KNO; Sea water Distil\l:ﬂ e Na-erys{_:;rt-e Pinkmin Cystein
ppm ml ml ppm ppm ppm
1 - 8 2 - - -
2 100 8 2 == = =
3 100 8 2 200 = -
4 100 3 2 = 200 =
5 100 8 2 E = 200
6 100 8 2 - = 500
(i 100 = 10 = = 200
B8 ¢ HMEAY P XTI GETATRA) 220F 28RO L 5T, M5 MME —woky

hL, FV=F Vv EICHED, +5° & +15° 6L, W L Tk E Lz,

Table 8. Preparations of salted roe. (Salted process:in 5 hours at room temp.)

Sample no. Roe NaCl KNO;4 Sea water Diﬂilé:zi s Storedtemp
g g mg ml ml
1, 000 150 100 - 100 4 5°
1, 000 150 100 100 - + 5°
1, 000 150 100 100 - +15°
B9 = FAREERE LT, 4 50 ppm S 100 ml s £ fEGE E ok F oA A TN, &

el OB OMmHEARY GRETHEL, LEOME, B, SHEERET L OBMLHE L1,

Gk 10 -

MMEEEA S b v X5 (#9655 A —25° CHRELLO) % 1ke %, A 18%, 7K 200ml,

WhE1lg s LURBRE (BHE 7/43i=valfi, HE) 10g &L bic, SEEMFEL LA BEEL, —%&

AEIY#E, FV=FrvrEHc
2 MEH E
WIEE, il X OER -

Ert ol

HARE TEKKEN AEE NDS iz kb,

—25° IR L, MR L CRUR E L

filfid WEL, L,a/b &I a24b2 28, ThERUE, @fls IOBEL L,

T fRAR O B -

Biya, b

Shinn # & GR i X 72, T/ Shinn ko X 5 Th b, Ik I < BERE
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L, 2O5g% 100ml FE—» — L, 40° /K50 ml %z TH—E ML 728, 250ml B2 A7 5
AaCHL, E-h—FIUF T ABLRERELEREY 7 7 2 ahicd L, KemzT? 7 A xhoiEi
ZH1200ml 235, ZhE 80° T2HMEERT 5 40T - UKSHEER S ml 2nz T, X <{RD
B, Boats, EgEckeinaiog EEL, chiBEs T 5,

B () % X 00 WA R (N & LT 1y/mD)(As) # Fn£h 10ml FoRBREC L b, Th
FRINHEE2ml L 0.1%A07 7 G Im] oz, 15 5MES, 0.1% +7Frr=F1L v o7
I VEREYMATRAL, 20 5HWE FhEROBEE A X0 As 2 540 mp TRIET 5. 5B
AYA W0 ml > CEBRRELAC L D&MV 5,

B OB ERTARC L - THEREh S,

b OGS (1)=0.1xA/As

Ph o R AR X - THHER 3,

Pfeh > TR AR(NO ppm) = A/As x 0. 328 x %tfi?.%(g)_

GRERFER I BV TR bhis, Tihb b 10 m] s X o i S FEEEYE (Shinn ©
Avtzbo LEL) 10ml #EhEFRFBRFC LD, ThEfhic GRAFE.2g %Mz, X <IRHEE, 20
rRE®, FhERORKEA 520 mp THIET S, 7HiE Shinn oG & Fkk

7 b viE ORI A S 2 b —ic RIS g R RTER 30 g & & bR BEKE,
7L, Ml 50 ml 28, chicouw T 350 mp A B 550 mp F TOWRIL G 2 Rl

£ B ® R

| HRBLUVHAERRESRAIOHME
EBR 1 OfFIE I £ L 12 FCTRT,
DL 5IC —25° R L 4+5° REK S, iiE b ORI OE RIS T, BaoREL a/bic
LB L5, WALMHAREEROZ7 74 v=2—FHRELEV,

Table 9. Changes of NO; contents in salted rce during the storage at -25°C

(NOzppm)
: T
T | 100 | i | 0 | o
1 0 0 0 0.7 0.9 0
2 371 7.9 7.8 6.7 6.0 6.4
3 53.0 11.5 10.3 10.5 9.8 5.6
4 = 0 » 0.8 0.4 0.4
5 = 0 = 0.5 0.5 0.3
6 - 0 - 0.8 0.4 0
7 - 0 - 2.6 0.1 0.2
Table 1) Changes of NO; contents in salted roe during the storage at 5°C. (NO, ppm)
Days of storage [
\ After addition| After salting| 2 7 12 19 %6
Sample no.
8 53.0 18.7 16.0 5.2 5.0 3.1 0.9
= 0.4 150 0 0.5 1:2 0.4
10 = 0.2 0.1 0.3 0.8 0.4
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Table 11 Changes of color-tone in salted roe during the storage at -25°C.
= —___Days of storage .
— 11 18 2 32
Sample no. =R
L 42.1 35.6 37.1 31.9 39.0
1 a/b 0.37 0. 62 0.58 0. 63 0. 64
vV alfbhr 12.9 12.2 12.6 11.6 15.4
L 33.4 40.9 39.6 34.2 36.1
2 a/b 1.7 1.02 1.08 1.20 1.19
V' at4iht 16.8 | 16. 8 17.3 17.2 2.20
— |
| L 41.0 ‘ 38.2 37.7 38.9 38.2
3 a/b 0.95 | .25 1.24 1.14 1.31
Vv atfbt 16.2 18.1 172 17.9 173
L 37.8 37.4 38.3 43.8 33.2
4 a/b 0.55 0.50 0.49 0.65 0.67
Voat4-hto 13.0 13.1 12.8 18.3 14.8
T 36.0 ‘ 33.3 7.5 5.2 37.6
5 a/b 0.82 0.78 0.59 0.68 0.56
V' a+be 18.3 ‘ 16.3 13.4 16.1 13.3
L 40.5 39.3 a4 | 35.8 40.5
6 a/b 0.51 0.60 | 0.51 0.65 0.42
Voaih? 15.2 14.7 15.7 i 14.7 14.5
! L 30.9 39. 1 38.0 | 42.8 39.7
7 a/b 0.59 0.57 0.47 l 0. 47 0.53
|
‘ V @FbE 15.4 13.8 14.5 | 15.3 | 13.2
Table 12 Changes of color-tone in salted roe during the storage at 5°C.
Days of storage ' B 3
0 2 7 12 19 2 32
Sample no.
L 40.3 34.7 33.4 43.9 39.3 38.7 39.5
8 a/b 1.11 1.38 1.54 0.77 1. 06 0.97 0.79
| vV al+bt 17.3 13.3 14.7 16. 8 16.1 16.7 17.3
L 38.9 40.9 30.1 38.9 42.2 38.7 46.2
9 a/b 0.71 0.57 0. 46 0. 40 0.37 0.45 0.34
Va4 be 18.8 17.4 12.8 13.2 14.8 15.4 14.8
L 41.7 35.8 41.4 37.8 40.9 35.7 37.4
10 a/b 0.64 0.53 0.66 0.35 0. 54 0.39 0. 36
1V a e 17.1 12.9 16.4 12,8 15.6 13.2 13.4
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7 b i ORI 1 Mo & S, HEHRAEL MBS, B0mp o —2AFEL@HED, o
AICKL, dBE$ KNOs KTit oo —2724EL, Lid FoRABIHD 370~375 mp f5TI2Th T
WAZERRELTVWA 5 480mp o — 27 0fRIR7 A2+ v+ v ROMBEZCIZL0LEEDbAS,

FHR2OBPRPFBELIFUEBORL TV, 20k cHi@lrEPb T EromTsL5
THDH, HEHC P HETE2RAZINDZITIRRELR L, =) YAEVEY — XOBTHTIL,

WA EHMYERE D LI TEh T

Absorbance

Wave length
Fig. 1. Absorption spectral curves of
acetone extract from pollack-roe

colored by NO, and not colored.

L
350 100 150

550mee

Table 13 Changes of NO; contents in salted roe during the storage at 5°C,

(NO; ppm)
~ Days of storage T
—— 0 3 10 16
Sample no.
1 = 0.8 0.9 2.1
2 3.1 | 0 0.1 0.7 3.0
3 1.9 1.0 0.4 0.9 1.5
4 2.9 0.4 0.4 0.9 1.6
5 1.0 1.2 0.1 0.7 2.2
6 1.7 1.0 0.5 1.0 2.1
Y { 172.4 151. 4 87.3 38.3 17.4

WERRAFATHEFAT—A F VT, dETORBICHILLVIEENDH-7-0OT, ZOME
DOFRTIT - HR3OF{RLFISH L P I6FTRT L 51, HMOLRITAbRich -, Ml
WAYFRL P20 e~ KETERTAEY, ChiEfBoERCHETORAYTI A -1,
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Table 14 Changes of color-tone in salted roe during the storage at 5°C

. Days of storage
s 0 3 6 10 16
Sample no. T—

i 36.7 38,2 38.4 41.8 4.1
a/b 0.87 0.83 0.77 0.72 0.64

al+ 24,2 21.7 20.5 21.6 22,6

+ 36. 8 35.9 41.2 43.8 45.9
a/b 0. 87 0.92 0.83 0. 84 0.67

V' at+h? 23.5 23.1 23.8 26. 0 21.8

L 36.7 36. 4 41.2 41.0 45.6
a/b 0.83 0. 88 0.78 0.95 0.80

Vv a2+ b? 21.8 21.8 21.8 26.9 26.9

L 38.8 39.2 40.7 44.0 46.0
a/b 0.82 0.87 0.71 0.68 0.74

Vv a5 b? 23.7 24,2 20. 4 20.0 26.0

E 32.7 39.2 39.8 30.4 43.0
a/b 1.07 0.79 0.71 0.82 0.82

VvV at+b? 24.5 22,2 20.1 21.4 25.3

L 35.6 41.4 39.9 39.4 45.0
a/h 1.02 0.81 0.71 0.83 0.69

V' aih? 24.7 21.3 20.1 22,5 25,2

1. 31.3 36.6 40.1 37.7 42.8
a/b 1.61 1.34 1.28 1.25 1.13

Vv a4 e 28.5 24.6 27.9 25.2 28.5

Table 15 Changes of NO; contents in salted rce during the storages at 5°C (NO; ppm)

. Days of slrageJ
= |

— 2 9 16 23
Sample no. |

1 3.0 0.2 0.5 0.7
2 37 0.3 0.8 0.9
3 3.9 0 0.5 0.7
4 2.9 0.2 0.7 0.9
5 2.8 0.3 0.4 0.9
6 3.6 0.3 0.4 0.7
7 3.0 0.2 0.3 0.7
8 23 0.1 0.5 1.1
9 33 0.3 0.3 0.9
10 0.9 0.3 0.5 1.2
1% 1.4 0.2 0.4 0.9
12 1.6 0.4 0.3 1.1
13 L1 0 0.2 1.1
14 1.6 0 0.5 0.9
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Table 16 Changes of color-tone in salted roe during the storage at 5°C

"~ Days of storage
—— 2 9 16 23
Sample no.

1 4.1 46.5 45.1 43.7
1 a/b 0.59 0.32 0.54 0.57
| Vv a?+b2 17. 8 14.2 , 17.6 16.8
L 0.4 | 46.0 45.3 2.2
2 a/b 0.54 0,44 0. 46 0.52
Vo ali bt 159 | 17.1 15.8 15.8
L 41.9 44.6 43.9 4.3
3 a/b 0. 61 0.45 0.54 0.38
V' oal+h? 18.5 17.0 15.8 16.4
T 40.0 41.8 47.6 45.1
4 a/b 0.57 0.58 0. 40 0.39
V' al+b? 17.8 16.6 15.0 14.7
L 37.9 43.0 45.5 4.7
5 a/b 0.70 0. 47 0.42 0.35
v alt b 18.2 | 14.6 16.0 14.4
L 41.8 44.8 42,0 43.2
6 a/b 0.57 0. 38 0. 60 0.47
V' ai4b? 19.2 14.6 18.0 17.9
L 4.2 40,1 45.3 5.3
7 a/b 0.47 0.42 0.39 0.28
Vial+b? | 15.9 14.9 16.8 14.4
L 0.5 41.1 43.6 43.0
8 a/b 0. 63 0.57 0. 46 0.52
V' a:+b? | 18.7 16.0 13.8 16.6
L i 39.5 42.3 45.1 4.2
9 a/b 0.70 0.35 0. 36 0. 39
Vv a2t b? 19.0 14.0 16.7 15.0
L 42.3 41.6 43.2 47.7
10 a/b 0. 69 1.02 0.72 0. 80
V' at+h? 18.7 15.9 17.6 16.2
L 37.6 | 40.0 4.3 4“7
11 a/b 0.59 0. 48 0.49 0.35
| V attbE 18.4 14.0 16.1 14.3
| L 39.0 47.2 41.3 4.0
12 a/b 0.68 0.47 0.45 0.32
V' oat+b? 16.9 18.9 14.4 15.6
L 44.7 14.9 43.9 10.2
13 a/b 0.58 0.53 0. 40 0. 44
VvV ai b7 18.9 16. 6 14.5 15.2
L 0.2 37.0 43.8 40.2
14 a/b 0.50 0.61 0.36 0.45
Vv attb? 19.2 18.9 15.1 15.1
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Table 17 Changes of NO, contents during the storage at 5°C (NO; ppm)
;\\‘Days of storage
Sl 3 10 17 24
Sample no.
IL 0.5 0.5 11 0.4
g 0.7 0.4 1.0 0.9
3 0.3 0.5 0.9 0.6
4 0.7 0.4 1.2 0.2
5 0.8 0.5 1.3 0.5
6 0.6 0.5 | 0.6
7 0.9 | 0.4 0% | 0.6
8 0.7 0.1 1.2 0.6
9 0.4 0.8 1.0 0.3
10 0.4 0.5 1.1 0.7
11 0.4 0.1 LA 0.1
12 0.4 0.6 1.8 0.5
13 0.3 0.7 1.3 0.5
14 0.3 0.5 1.2 0.1
156 0.3 0.2 1.2 0.7
Table 18 Changes of color-tone during the storage at 5°C
S Pa)‘rf _?_f storage . 1 % ”
Sample no T—___
L 36.4 39.0 38.9 =
1 a/b 0.59 0.51 0. 40 0. 36
vV al b 15.4 15.3 15:1 15.9
L 35.9 31.5 39.1 -
2 a/b 0.59 0.49 0.43 0. 36
V' aftb? 15.4 14.9 14.2 16. 1
I 36.7 38.8 39. 44 -
3 a/b 0. 62 0. 56 0.4 0. 36
Vb 15. 6 15.5 15.8 16.1
L 36.5 37.5 38.0 -
4 a/b 0. 62 0.54 0.43 0. 36
vV at b 15.6 15.4 15.6 16.5
L 36.7 38.0 38.6 —
5 a/b 0. 63 0.53 0.52 0.36
vV al+br 15. 4 15.1 15.6 16. 6
L 35.8 38.0 38.3 —
6 a/b 0.63 0.55 0.52 0. 40
Vv altbt 15. 4 15. 4 15.9 17.0
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. Days of storage
i, 3 10 17 24
Sampl;_t;\“‘—-_.

L 36.2 38.3 38.4 =
7 a/b 0.59 0.50 0.43 0.35
Vv atrbt 15.4 14.7 15.1 16.3
L | 36.2 37.9 8.2 -
] a/b 0.57 0.51 0.42 0.36
Vv al+ bt 15.2 14.8 15.6 16.1
L 37.0 38.9 38.2 -
9 a/b 0.59 0.42 0.42 0.39
lv’a=+E= 15.6 15.6 15.6 16.8
L 36.6 38.9 37.7 -
10 a/b 0.60 0.54 0.43 0.41
vaiﬁ‘J 15.6 15.9 16.3 16.8
L | 36.0 38.7 38.1 "
11 a/b 0.59 0.55 0.43 0.36
| VvV oat+bE 14.9 15.5 15.7 16.4
L 36.1 38.4 38.0 =
12 a/b 0. 64 0.55 0. 44 0.34
VvV oa?fbt 15. 4 15.4 15.4 16. 4
L 35.7 37.6 36.7 =
13 a/b 0. 62 0.52 0.41 0.39
V' i+ be 15.5 16.3 16.4 17.1
L 36.3 38.6 39.4 =
14 a/b 0.56 0.49 0.42 0.31
Vv ai b 14.6 14.8 15.2 16.0
L 36.0 39.1 38.1 =
15 a/b 0.58 0.55 0.36 0.33
Vv ai+b? 14.8 14.5 14.9 16.5

SO Sl LIEETORB LB LA EABR L,

EHOT(I LXK & LB L BERLThToMmL, GHIHaRET 2R, 2% VA%RNHE- T,
WAz b ERRL T 5,

FHRSOR/PRFORLIFEWEDLEITHD, cOL5CHRBTHOBLHME® T, ME»S
OHEMBROERIZES TP, EWEEY — FEnNELSHIGTRL REL LV, pH L OBFRE AW
LHL R, 7TA2 e vEBORSPITTE, pH 2380EF0 0.2 { BLLAETRT, C oMtk
Hohich otz AEOLLEE 4 0R L BIERROBTLRL TV 5,

FEE6 DRI 2 E LR EDOEF I TH D, O HICREFHEoMmc L sy, TR0
FORMITALRI, WTFhbIEFEROEZRICREL D -7z, AFHOEEER, T0F FoJo:
BHEEAES L, WohTlhr-ts
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Table 19. Changes of NO; contents during the storage at 5°C (NO,. ppm)

Days of storage
\\xhﬁx\\\ 1 8 15 21
Sample no.
1 0.8 0.7 1.3 0.7
2 35.7 22.0 1.5 4.7
3 0.8 0.6 1.0 0.9
4 0.9 1.4 L1 1.2
5 0.7 0.4 1.1 1.5
6 0.5 0.4 1.4 1.5
7 0.9 0.2 1.1 0.7
8 0.4 1.8 0.7 1.0
9 0.6 1.4 1.0 0.9
10 0.3 0.3 0.6 0.4
11 | 0.2 0.1 0.8 0.2
12 ‘ 0.2 0 0.7 0.4
13 0.5 0.6 0.9 0.3
14 J 0.3 pi ki | 0.8 0.4
15 * 0.1 0.3 1.1 0.9
16 | 0.6 0.2 0.8 0.6
17 ‘ 0.4 0.3 0.7 1.0

Table 20. Changes of color-tone during the storage at 5°C

P l)ayé of storage g
—— | 0 1 8 15 21
Sample no. ——

1 L - 37.5 38.4 43.4 42.9
1| a/b 0.65 0.65 0. 65 0.55 0. 47
Vv a?rb? 19.9 17.9 17.8 18.6 16.9

L | 35.3 37.6 40.7 40.0

2 a/b 1.10 1.09 0.97 0.93
V' artbt [ 20.2 20.0 19.0 17.4

L 36.3 38.3 42,1 42.1

3 “a/b 0. 66 0. 66 0.54 0. 48
Vv a4-b? 17.9 18.2 17.8 16.5

L ! 37.2 38.7 1.9 416

4 a’b . 0.61 0.61 0.55 0.45
VvV at+be 17.6 18.2 18.0 17.6

L l 38.7 40.1 42.0 43.1

5 a/b 0.61 0. 61 0.56 0.53
V' aitb? | 18.2 18.2 18.4 17.5

T 38.3 38.8 42,8 42,1

6 a/b 0. 64 0. 64 0. 48 0.55
Vv attbe 18.3 17.6 18.1 177

L 36.6 38.0 41.9 42.2

7 a/b 0. 64 0.57 0.52 0.56
VvV oazybe 177 17.0 17.7 17.1
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3 WERTEEOHR 1
HRECH AR R L cREay S EEIRED ’-"\\
ﬁiﬁt‘éﬂﬁbﬂ’%f"ﬁmb fewZ &b ot AEL /' %
m&%ma fkhoMBEE CHEOFIM AL, 3 fise '\ AN,
RAFHCOMRTOBFRE BREFURTH £ B b B T
Bo SOLSEBHBOERY, REBROALALE 2 o)l conl \
mote, EO¥EOINT, MRS THIEOFIH] B
AIDHEHE T, TORRIFBRLFWBETD
b5, COXHERAE3 R +15° RET 15 Bk HTHE
RER AL, FIEET L ERMARALTR LI, $2
Ho7 &+ iR Hha b L 51T, 350 200 150 500 B50mpe
b= brY~ES v EVOERYRL TS, L Wave length
2L, BRI rIROBEDE b T HRAEL, Fig. 2. Absorption spectral curves of
BHoOEEY "L T\ —FHRABE1 L 21237THR acetone extracl from pollack-roe
BELRELL -1 colored by sea water.
Table 23. Changes of NO, contents during the storage at 5°C (NO, ppm)
\Davs of sio\rage % 3 = \ans of _f{frage 5 5 1
Sample no. —~ Sample no. ~
1 1.5 0.5 0.7 5 0.9 0.9 0.7
2 0.5 0.4 0T 6 - 0.9 =
3 0.8 0.5 0.3 T 0.7 0.9 0.4
4 0.7 0.6 0.6
Table 24. Changes of color-tone during the storage at 5°C
Da
ST : ; .
Sample no. =
L 33.8 36.3 37.1
1 a/b 0.63 0.50 0.44
1V at+ b2 16.4 16.0 15.4
L 33.6 35.5 .0
2 a/b 0.64 0.51 0.43
Vv a+b? 16.2 15.5 15.1
L 3.5 36.0 3.1
3 a/b 0.63 0.50 0.47
v ai+b? 16,1 817 15.9
L 32.9 35.9 35.8
4 ﬂ/b 0. 64 0,50 0.48
Vv ai+ bl 16.0 15.6 15.4
L 33.2 36.0 37.8
5 a/b 0.64 0.50 0.50
VvV ar 4 b? 16.0 15.6 1.7
L - 35.0 -
6 a/b = 0.50 -
V@ - 15.5 -
L 33.7 35.0 7.2
7 a/b 0.66 0.51 0.41
V' a?+b? 16.2 15.2 15.5
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Table 25 Changes of NO; contents in salted roe during

the storage at 5°C and 15°C (NO; ppm)

\Days of
storage 0 9 15 23 29 37
Sample no.
1 0.1 0.6 0.5 1.4 1.7 0.2
2 0.1 0.6 0.7 L 1.6 0.5
3 0.1 0.4 2.5 = - =
Table 26 Changes of color-tone in salted roe during
the st orage at 5°C and 15°C
Days of storage - =
15 23
Sample no. =
E 41.0 46.9 41.7 2.7
1 a/b 0.42 0.22 0.33 0. 42
V' at4b? 17.1 14.7 14.2 18.3
L 41.3 46. 3 41.8 41.6
2 a/b 0,55 0.39 0.38 0.55
Vv ai4he 17.3 14.9 16.3 16.3
L 42.0 = = -
3 a/b 1.25 = - =
V al+bt 26. 6 - * =

4 WROLEBICLDHEHEBEDER

%ﬁﬁMIﬁmﬁﬁwmmﬁﬂﬁE%—Hikt%nmﬁfactmx0.ﬁﬁﬁﬁi&?ﬁ:&%ﬂb
Twh, EELREFAMCE A OLBREIC X 2600 COEMEOER L BFHT <, IR I T Te
TORRIKDEENTH B,

1) SBEOMEEIC LD, F1- o OOREC X - T, A2 b OO REN X 5 BT 2Riz0
M WA RTHEH, COLHI, 20°CITRWTiE, KRB QS CHMET 2 LGN ERSREE LB,
ik x b TOHRELREN G, EHCEER FD L, B X 2IEMROERR—RAL, Hfico
W, 7A=Y ALECSERTRT I b5, FoAA S SSEYERMSs LT vE=TICET
BIET A LB TV52,80°C OFE, RIGHM 30 o & 2 X b, FUCHH 1Mo P LTW50
RooztEFgLTWAb0LBbh3,

2) WROERMC AR 15 %iEmL, b s Ak SRoEFSRERROELY A ONFEBETH S,

IDLSIEAEOFEC LY, e OEMMROARIEHTRRFEI0F<oVESH, ok
VA, 20° TIRIB LA SRR AR L o 12T 2 40, RIEOTFECHESLL LI EREE Y LT
ZO0ER SRS —FHHEH TR LABEONET b T b ERBOLRSEEZh2 X 5Th 5,
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Table 27 Formation of NO, by various metals in a model system.
(Model system :50ppm KNOj solution 100ml and 1% metal)
(Formed NO; 7)

Temperature 20° 40° 80°
m 1 hour 3 hour 1 hour 3 hour 0.5 hour 1 hour
FeO 0.8 0.8 2.9 8.0 5.0 5.8
FeO4 1.0 0.4 2.7 5.6 2.8 2.7
Feg(PO,):.8H,0 L5 L3 5.7 7.9 5.7 6.4
FePOy-4H,0 6.7 0.8 1.8 2.4 21 12
Fe powder 1.8 1.9 3.9 11.8 17.4 18.8
Reduced Fe 1.2 Bl 9.7 35.4 23.5 27.1
Zn powder 16. 2 35.0 42.2 68. 5 77.0 142.5
Al foil - 0.2 3.0 53.4 60.0 79.5
Devarda’s Alloy 1.9 2.4 2.0 8.5 75.0 3.8

Table 28. Formation of NO; by varions metals in a model system contained
(Model system:50 ppm KNO; solution 100ml, 12 metal and 15 %

NaCl.) NaCl. (Formed NO,«)
- Times of . Times of

3{;2;;\ r\efciiin_ 1 hour 3 hour I'Sn(l);;;. ]s\reac_t-l(_m— 1 hour 3 hour
Fe O 0.8 0.6 | Reduced Fe 0.4 3.4
Fe O 0.2 1.0 | Zn powder 105.0 314.0
Fe (POy),-8 H,0 1.5 1.1 | Al foil = 1.1
FePO4-5H,0 2.8 1.0 | Devarda’s Alloy 169.9 434.0
Fe powder 0.6 1.8
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tration in formation of NO,

NO; and pH value

Relations between formation of

Table 29. Relation between added amount of Zn metal and formed NO, content in a model
system. (Model system : 50 ppm KNOjg solution 100 ml and Zn metal)

(Formed NO; «)

™~ Added Amount of Zn
s 0.01 g 0.1g ‘ 0.5g ‘ 1.0 g 20g 10.0 g

Reacted time —
1 hour 2.8 9.4 11.4 13.3 33.6 79.2
3 hour 9.4 17.9 25.9 39.2 103.8 155.2

Table 30. Changes of NO; contents in salted roe during the storage at -25°C (NO, ppm)

. Days of storage Days of storage
1 10 1 10
Treatment | Treatment
Control 1.2 1.1 Al foil 12 1.2
Zn metal 9.5 15.8 Rusty Fe nail 1.3 1.3
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Table 31. Changes of color-tone in salted roe during the storage at -25°C

57

S — Days of storage
e T 1 10
Treatment e
L 43.0 44.2
Control a/b 0.72 0.62
1 a4 b? 19.4 18.8
15 39.0 37T
Zn metal a/b 1.34 1.14
1/ a4 h? 26.2 20.4
L 42.3 43.6
Al foil a/b 0.81 0.69
1V at+ b 23.5 22.0
L 40. 4 35.9
Rusty Fe nail a/b 0.74 0. 64
V' az+hb? 18.4 17.8

Absorbance

1 i

A A
350 400 450 500 550 mpe

i

Wave length
Fig. 5. Absorption spectral curves of
acetone extract from pollack-

roe colored by metals



58 HWHE - PHER - EEOEER - NEHRRE - SRR

% ®

HAY b X SPI0MHRIC L - TRET L8, FFE—BEE LT, KNO;—KNO, (kL3
GV, ZOFEREEhLREMPHFEL TV HENO 5 5, WET/FRE b #ific - T
filcbh 35, TOBROFE UTHLVGLESbh T3, FEA D 2 0RE O S HEREY AV
ARG TREZRIFHETRLTORIRRIN L EL, Licdi- TERBEYN A 2 oRABKHFTEIA T
o B TR, ZOMEEGOREVEBRLE ZATV1-DTH5, AFr b X FHOBETIIAC 2L
FACX5 R TELTLS EREOETIAE L, A LTV 5 bicBErER, BT 50ED
Thicv,

ZhbofRfa Uil liitd s &, HEEKY 0 obs i cRAT 2855 s B T 58
HENd B, D05 BIFERICISET AEBI OV T, MENFOMERIZ X - THREE Y ERE R H—i
{EEFEA~ELEL, chiMaBLIEE LTty ~abBREh3 LW Ek0MATHYTES,
L& LK) b o & cRET 5B HIC 20 TAERE I 207 fAEa o oo, fEkomR iz
FfTs ey MACIZEAOFRANMICLHEZ LERL T35,

FREO—HOEROPT, HETIROLLMAF-2H5,

—2RBAREEMLHETH S, chi@lhicBBER i@ %2 LicifFH L, TofERiclifs
LR n—oTs 54, HiiftE @ik o7 = i oRIHE O 380 mp fEEO#HER 5, =
FeV~A0RBETHD Lidbivitvy, LA LooFEic k-84 chbofififfti=tevy~a0
REOKCLELHRES CHAYRICT 502, FoERICH A h OlHELLET, RELLLODOEKD
BlRAEmRL T

A G TREMET L ilic et S5 i, MEx2atdk QT Ay r o4 758
2~3MHEBARBLTHE, OBFEEYAY v X7 iolMFCIEmTs40Ths, cHIX2~31@
DAY Py X7 IEFRE L LT, BRPOMBERS THROR LTV, HALERRCECTs40
THhH, ERBTEEEML LFERCAY ) OB STRAETH L ERD,

L) —oRAYLIOREEBYEEL L THATRETCLI- L0 THS. 1t h B 0LBEIC - OfFfs
Bvbh sy, ThoOhTRLEAOHEGCORERT, Hilld ~5HEORFT T rRAaTIIES,
ZORBL= Y ~ARLLBLDOTHLZ LIEHLITH S, (MOSETRIORETCRAEEL LSBT
i, 2 hoBRSANELLLA, BOOBKE L VITMAL, TOEKEYAY Y X7 IBOENEFCENT
5t EEBPRTL I THS 5, FoEBOBG TR, ARSI TR, a2 vEo
BRCRBREE AN T T Th, FLL S DM LR S5,

O X AHAORTIERRAROFEERL pHIC X bk (HEE 5135 Z LA LT Shich
Zofbz OFfZRET 52X OMEACHFEL THEh 5o 7o & 20, Wi 2 0E 5 - Bl 5758 GR
Rz, WEEEARE LA CBRNCERBCEL S, coficiz, BR0OBRMCTATZ 7+ T F AT 3
VEALTZ r=ABNEEND, #NTEAE L, ERBROBAKICICEY T3P ALT 7 = ABRICILIE
MoBTERzEDCRET s0ErH5 2 tﬂbﬂ%o1w71—&ﬁkﬁLZm7¢/§%£out6
a2y 0 vicd, hichofLEfFRosES &ﬁﬁ&éhtnao

WEEZCHAEACTRAICAY ) o S CERARAAE LA LAFEEL LRES A TV, %
SUE TR S BOMS S - o0 TRV 1S 5D,

FREAL Py X PCRERMBOFEEN R SR TV, COMICHLYRBELSELTVSTH
A5, ChRBRAERE LELEHE, WA ET 50 E L bh, ChavEAr o455
0@ R O REFHO—2OFHICc- TuWdh bihicy, AL TRSENLIZTATFET
H5,

WA EHRCE LT 2 AR E=2oflic b 55, ThixKSAHH L - Tu 5 HREER TR LTI



oA+ a8 —XV 59

FHHECH B, ERIE oA DBRBIC LT = ORIEBEEOEREY B L TV 5o L LEOEHR
&ibﬁ(&hoﬁMIﬁmmmﬁﬁﬁﬁﬁt.6%L&EﬁLt&%?ﬁﬁﬁﬁmﬁﬁ%tEﬁLt%ﬁ
CEROBEWHEIERENDZ 2L TS, CORREOBSIThESN - TV 28EY, ThA
Bhid - TV AHTHMER CRERIC L - TERBEZERTELOTHE.

Ar b o X FRCBAREERTS C LiCo0 T, FEERE LB TIREOREN V. LIt
THAY F Y X 70T 5B, BEHOERESAG HERIhI S Lt TcEhv,. LALEH
TR AC 20fIZH 5T, NO; £ LT5ppm CTHHEL TV 2005 BEOETHE MECLHRET
HhHHE, BHEBCLLREETHESI &, TOFABMIE{ELRI LG, COBIRRCHECTS
DE S,

= #

FEFHSESARCK VT RAF: LCAVGAZHEAE CoRETRMEZEtL, = trv~er K

YEERT B EEBRERODRHSMLT e E, ET oM S oREMET R LI,
BehicfERkob ch s,

1 @GHMS 5 VGRS UTMBERAUA cr, AEOHEFUESE colMMoERIzZ LA L
{, Lichis THETOREIITES Lty

2 fSUCHREC L WA D ENERL AR S L 5 R, RS THV R RATIVThiE
TEEMm-1

3 P OWRERCHE AR L, oL E LR S FE oG, L L
Z O TIRIER D b O E R BRI AL, CoMofETFOMBEETFLL6L0, FELVH
HTiiiov,

4 WP X 5o WfE~0R Ty R4, Wicksd 2o ¥ el L. ComEBoE
FAEOE, pHipEfhATHicfiEEshd c L2 WbnicL, Chick bEETFO RIFRE L2
p P

5 3. 4. OO L5, FORMCE - TRIFED HOREL AR 26, WA L BROLELEEL
BLLETEN,

x ik

1) A - F(1968) = JLKFE A 25(4) 204

2) WA - hF - PRI - NEER(1969) ¢ FEAI 44 SEREIRRGID P OvRERBB Y ERSE 59
3) AMR-&HMH-4H00968) :  BKEE 34(12) 1114

4) um #§Q0970) - FE

5) +hE - AFF(1970) ©  RRE

6) &A - #HH1954) - JEAOKBER 4(4) 306



dedmESoR AR 135 TEBRM6GE3 1 61

b e oE T W PE B H &

E B E i
(At e 9k B R eh)

List of the Marine Fishes from the Waters of Hokkaido
and its Adjacent Regions.

Tatsuji UENO
(Hokkaido Central Fisheries Experimental Station)

Hokkaido is surrounded by the three oceans as the Japan Sea, the Pacific Ocean and the
Okhotsk Sea, and is separated from Honshyu (the main land of Japan) by the Tsugaru Strait,
from Sakhalin by the Soya (La Perouse) Strait, and from Kurile Islands by the Nemuro Strait
respectively. Therfore the marine fish fauna of Hokkaido is very various and interest reflecting
the characteristics of their oceanographic conditions of three different oceans. Generally, the
Japan Sea coast is washed by a warm current (the Tsushima Current) during summer and fall
seasons, and a branch of this warm current pass through the Tsugaru Strait on the way to north.
This approaches to shore of southeastern part of Hokkaido west of Cape Erimo intermingling with
the Kuroshio Current which go up to north along the Pacific coast of Japan. Accordingly, the
Japan Sea coast as well as the Pacific coast of Hokkaido, particularly the southwestern and
the southeastern parts rich the warm water fishes during the summer season. However, the cold
water masses are exist in bottom layer under the surface warm water masess and also in off-
shore area outside of the warm currents even in the mid-summer, and many cold water dwellers
are always found from those cold water masses too. On the other hand, in the winter season
all coasts except for a limited area of southern part covered entirely with cold water masses which
were derived from some cold currents flow down from the north, and the warm water fishes
almost disappear from the coasts of Hokkaido.

Many species have hitherto been recorded from the waters of Hokkaido, but the compre-
henshive works on their zoogeographical distributions has not yet been made. The present list
will prove many informations on the occurrences of marine fishes from the waters of Hokkaido
as well as its adjacent regions, and also will give some important basic knowledges about the
general pattern of distribution of the fish-fauna in the Northwestern Pacific Ocean. About 700
species over 153 families were listed in this list based upon the previous records and also upon
the author’s unpublished data. A number of new records and extention of previously known
ranges as well as some nomenclatorial changes were included.

The divisions of coastal area of Hokkaido and adjacent region parceled out in this list are
as follow: (see Fig. 1. and Fig. 2)

WY& ATL
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A) Hokkaido
i) The Japan Sea coast
(1) Southern part of Shakotan Peninsula—From Cape Kamoi in the Shakotan Peninsula
to the western part of the Tsugaru Strait (west from a line joined Cape Toi in Hokkaido
and Cape Oma in Aomori Prefecture), including off-shore area.
(2) Northern part of Shakotan Peninsula—From Cape Kamoi to Cape Soya (the northern
-most point of Hokkaido), including off-shore area.
ii) The Pacific coast
(3) Western part of Cape Erimo—From Cape Erimo to the east side of the Tsugaru Strait
(east from a line mentioned above), including Volcano Bay and off-shore area.
(4) Eastern part of Cape Erimo——From Cape Erimo to the tip of the Nemuro Peninsula
(Cape Noshappu), inciuding off-shore area.
iii) The Okhotsk Sea coast
(5) Coast of Soya and Kitami Districts—From Cape Soya to the tip of the Shiretoko
Peninsula (Cape Shiretoko), including off-shore area.
(6) Brackish lakes——Brackish lakes such as Saroma, Notoro, Abashiri, Tofutsu, etc., located
on the Okhotsk Sea coast.
B) The South Sakhalin
(7) West coast——From a latitude 51°N to the tip of the Krilonskii Peninsula (Cape Krilon),
including eastern part of the Gulf of Tatarski.
(8) East coast——From a latitude 51°N to Cape Krilon, including Terpeniya Bay and Aniva
Bay, as well as off-shore area.
C) The Kurile Islands
(9) Southern Kurile Islands
the Nemuro Strait.
(10) Northern Kurile Islands——North from Shimushiru Island, including the Kurile-
Kamchatka Trench.
D) Other regions
(11) Southern part of Okhotsk Sea——An area south from a latitude 51°N.
(12) Coast of Maritime Province——From the Tatar Strait to Peter the Great Bay, including

South from Urup Island, including Habomai Islands and

off-shore area.

(13) Pacific coast of Northern Japan——From Cape Shiriva in the Shimokita Peninsula to
near Sendai Bay, including off-shore area.

(14) Japan Sea coast of Northern Japan——From Cape Tappi in the Tsugaru Peninsula to
near Sado Island, including off-shore area. But this area is ommited from the present

list.
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South | Kurile

: Adjacent
Hokkaido Saghalin Islands| Regions
Japan | pacific Okhotsk | | | &
coast £oun ‘ i T - ‘.'5“3 |i’3 1?-'-’2
5 512 |2 AEIEIEL- R
IS0 S|zl [B|EIRI20 |8lce
Class and Order Species name E = g | S|l & _E,'E
EE |2 gl0|2|E|E |3
Ele |8 S g it
gw Ew S E. @ = % a :i M:: 2' E: oz
Family SS=3E (g |« | B8 | = |E | B 2%
cEl=f5ofe)2 5| 2|52\ 2E |22
2gisg8clmci A | 2| 8| @23 5|38 4|53
AREZAERAEE O @ |B |6 |8 |2 dn| = @8
1|2[3|4(5[6[7]|8 9[10111\12\15
- - N ‘ -
CYCLOSTOMI (4 1) ; |
Myxinida (X% 7+ ¥8) |
Eptatretidae (= # &+ ¥§}) . l | |
reAZTYFF Paramyxine atami Dean ‘
Petromyzonida (¥ '/ A7 7T+ B) ‘ |
Petromyzonidae (+ > 2 & +F§}) | |
i A Entosphenus japonicus (Martens) [ x| x| x|x|x]|x|x]|x]|x X | %
CHONDRICHTHYES (#& faii)
|
ELASMOBRANCHIT (# filtl i ff#) i
Lamnida (R X IH# A B) \
Lamnina (RZX IH AFHH)
Seyliorhinidae (F 7+ 2 f})
5 4 R Seyliorhinus torazame (Tanaka) ¥ | || x x
FHYA P FHFEA Halaelurus biirgeri (Miiller & Henle) ¢ | 2
Sphyrinidae (¥ = & 74 2 §) 1 i

89
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Ya I H R Sphyrna zygaena (Linne)
Lamnidae (% 3 4 §$)

% X i1 ¥ 2 Lamna ditropis Hubbs & Follett
7 A ¥ A Isurus glaucus (Miiller & Henle)
Cetorhinidae (2 -3+ 2 f})

g A Cetorhinus maximus (Gunnerus)
Alopiidae (A7 # 4 2 §})

F > MY R Alopias vulpinus (Bonnaterre)
Triakidae (F++2§)

F v ¥ & Mustelus manazo Bleeker
Carcharinidae (4 ¥ v+ 2 f)

E 7 H YT Scoliodon walbechmi (Bleeker)
PR Carcharinus gangeticus (Miiller & Henle)
T F Y YR Clyphis glaucus (Linne)

Squalina (V /H# AFER)
Squalidae (¥ 7+ 2 F})

TTFYIHFRA Squalus acanthias Linne

& 3R Centroscyllium ritteri Jordan & Fowler
T L P Etomopterus luci fer Jordan & Snyder

h T AY R Etomopterus frontimaculatus Pietschmanm
Dalatiidae (= = 1 2 §})

FUT LR Somniosus paci ficus Bigelow & Schroeder

Pristiophorina (/ QF )H AFEH)
Pristiophoridae (/ == )4 2 §})
Ja AR Pristiophorus japonicus Giinther
Rajida (x4 B)

Torpedinina (L EL T/ ER)
Torpedinidae (= & v =1 §)

[

X
x

X X X X
X X X X
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Order and Family Species name 3|4 9 (10(11]12]|13

¥Y=bhbvEv=4q Toropedo tokinois (Tanaka) x 7
Rajina (T/&H)

Rajidae (#vF=1§)
AN FH AN Raja pulchra Liu X | X% X Xl =
2TV H AN Raja porosa Giinther | x 4
F L AN Raja tengu Jordan & Fowler x % | %
¥ =4 Raja kenojei Miiller & Henle X | X 5 x| >
Z v B A~ Raja fusca Garman x 3
F 7 5 R Breviraja smirnovi (Soldatov & Pavlenko) x| X x % | X
FEV I HAS Breviraja parmifira (Bean)
A=W H AN Breviraja interrupta (Gill & Townsend) X | X
L N T A Breviraja matsubarae Ishiyama X | X
FH ) AARAR Breviraja violacea (Suvorov) X
P F H A A Breviraja trachouros Ishiyama X | X
TIAHHAN Breviraja aleutica (Cilbert) X | X )
Vav¥ExzA Breviraja isotrachys (Giinther) X | X X | X X
PE ¥ H AN Breviraja diplotaenia Ishiyama X | X | X 5
7 v H AN Rhinoraja kujiensis (Tanaka) x| X X | X X
AFHH A Rhinoraja longicauda Ishiyama X | X x
Dasyatidae (7 =4 F})
¥ & o= A Dasyatis wshiei Jordan & Hubbs X
7 B = A Dasyatis akajei (Miiller & Henle) X X | X
A ¥ = A Dasyatis matsubarai Miyoshi X s
Yoy 2= 4 Dasyatis kuhlii (Miiller & Henle) X X
P A I 4 Gymnura japonica (T. & S.) ' X
Myliobatidae ( F =4 §})
F B = 4 Holorhinus tobijei (Bleeker) b3 X

0L
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HOLOCEPHALI (45 i #4)

Chimaerida (¥ 4% A H)
Chimaeridae (v 2 F})

E A Chimaera phantasma Jordan & Snyder
Th¥ vy Phasmichthys mitsukurii (Dean)
SEUE L Bathyalopex barbouri (Garman)

Callorhinchida (74 ¥4 A H)
Rhinochimaeridae (5 v 7 & v+ 2 §})
FYYF R Rhinochimaera paci fica (Mitsukuri)
OSTEICHTHYS (f& fa8)
TELEOSTOMI (E o fi#§)
Acipenserida (F37# A B)
Acipenseridae (2 &2 §})
F oa v A Acipenser medirostris Ayres
Clupeida (=< H)
Albulina () b4 7 FEH)
Pterothrissidae (% A§})
¥ A Pterothrissus gissu Hilgendorf
Clupeina (=< -3 H)
Dussumieridae (722 4 7 > §)

g R T Etrumeus micropus (T. & S.)
Clupeidae (= v f})

= & ¥ Clupea pallasi C. & V.

= 4 v Sardinops melanosticta (T. & S.)
3+ 7 2 Harengula zunasi (Bleeker)

Dorosomatidae (= 7 & = §})
a J ¥ = Konosirus punctatus (T. & S.)

X

X

X

X
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Order and Family Species name ] 1 ] 2 ‘ 3 | 4 | 5 ‘ 6 | 7 | 8910|1112 13
Engraulidae (# % 251 v > §})
AR ZFAT Y Engraulis japonica (T. & S.) x| x> X | X X | X
Chirocentridae (o1 7 > )
* F AV ¥ Chirocentrus dorab (Forskal) X | X
Alepocephalidae (4z34 F 1 1 7 = f})
= A Alepacephalus umbriceps Jordan & Tompson ? X
Searsidae (~7 2 1 7 v Fh)
~FX A Y Sagamichthys abei Parr X X

Salmonina (44 HH)

Salmonidae (44 )
s B e Oncorhynchus nerka (Walbaum) | e ¥ || X
=z e R Oncorhynchus gorbuscha (Waldaum) XIXIX|IX|X|X|X|x | X]|X%]|X%)|x
= A J AN Oncorhynchus tschawytscha (Walbaum) Xl x| %X b <
F v W Oncorhynchus kisutch (Walbaum) X X b <
- i Oncorhynchus keta (Walbaum) R [ZH I RIKI®|X| R % 8]
bl e Oncorhynchus masou (Brevoort) X | X | X | X|X|[>®]|x|x]|X x| x| x
% i 7 Hucho perryi Brevoort X X | X | X X
FdYan 2w Salvelinus malma (Walbaum) X X | *® X X
7 A = K Salvelinus leucomaenis (Pallas) R I IXR| % R X X | X
Plecoglossidae (7 =F})
7z = Plecoglossus altivelis T. & S, X | X | X X
Osmeridae (3 = % U & 4%}
o vy Y g Osmerus dentex Steindachner N B - O I ol B X
v 4 ¥+ & Hypomesus olidus (Pallas) X | X | X | X | X|X X | % X | X
+ bl Hypomesus japonicus (Brevoort) b 0 < sl <l X
vV o E Spirinchus lanceolatus (Hikita) X | X
AFZ Py E Mallotus villosus (Miiller) X X | X x

Gl
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Salangidae (v v A F)
¥ 3 9 # Salangichthys microdon Bleeker
Opisthoproctina (=23 H)

Bathylagidae (v =4 v <~ Fp)

Va2 A g Bathylagus nakazawai Matsubara
Yy asf v Bathylagus pacificus Gilbert
zweyadvy(H) Bathylagus milleri Jordan & Cilbert
FH VA F 2w (H) Lenroglossius stilbius Gilbert
Argentinidae (= AF})

2 ¥ R Glossanodon semi fasciata Kishinouye
Opisthoproctidae

T oA = F A Macropinna microstoma Chapman

Stomiatina (7= b W& ¥ZAEH)

Gonostomatidae (= == v f})

Fd =~ H Cyclothone microdon (Giinther)
FH A=~ H () Cyclothone pallida Brauer
Fav Y=y Maurolicus japonicus Ishikawa
a o= = ¥ Gonostoma gracile (Giinther)
Fo=waza=xy(FH) Gonostoma vitiazi Rass

Sternoptychidae (& &= v #})

A F o= Y Sternoptyr diaphana Hermann
e i R T Argyropelecus affinis Garman
FHY AF=Y Argyropelecus aculeatus C. & V.
Chauliodontidae (4w 5 1 = v §)

Ry F A=Y Chauliodus sloani Schneider

LH vk T A=V (H) Chauliodus macouni Bean
Idiacanthidae (3 ¥ <=2+ yw+§)
V=Y YOL Idiacanthus panamensis Regan & Trewavas

X X X
X X X

X
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Order and Family Species name 3 8 | 9 I 10 l 11 13
Melanostomiatidae (#7574 = v §})
AVTVEAFFA Melanostomias pauciradius Matsubara
~E T A Tactostoma macropus Bolin X X
IVEY= Y Opostomias mitsuii Imai X

Myctophida (¥ H 47 B)
Myctophina (¥ h4 7L ER)

Aulopodidae (v «#})
E A Hime japonica (Giinther) x
Synodontidae (= v §})
= F = v Trachinocephalus myops (Schneider) X -
Myctophidae (-~ # 4 7 > §)
Ve VAL T Neoscopelus macrolepidotus Johnson b x
a4 9 v Neoscopelus microchir Matsubara x
+ H o~ h Symbolophorus cali forniense Eig. & Eig. b4 x
AAI2FAL 7> Notoscopelus elongatus (Costa) x X
AAF ALK P Myctophum a ffine (Liitken) b4 X
T 7o~ EH Myctophum asperum Richardson X X
R Diaphus theta Eig. & Eig. X X
kA0~ E A () Diaphus protoculus Gilbert %
B omos X H Diaphus latus Gilbert X
N AT Diaphus coeruleus Krunzinger b
ak P AH A Diaphus fulgens Brauer X
S A ] Lampanyctus nannochir (Gilbert) ¥ | %
T A~ H A Lampanyctus jordani Gilbert X X | X X
ak L ~F P Lampanyctus leucopsarus Eig. & Eig.
1A F~2H Lam panyctus regalis (Gilbert) ¥ | X

VL

LT



= ¥ ~ & 30 Lampanyctus festivus Taning

B ey Ceratoscopelus townsendi (Eig. & Eig.)

FA A AT A FElectrona arctica (Liitken)

FH I AEH Tarletonbeania taylori (Mead)

T oA o~ X () Tarletonbeania crenularis (Jordan & Gilbert)

Alepisaurina (3 XA &EH)
Scopelarchidae (5 # = v §})

F A = 3 Benthalbella linguidens (Mead & Béhlke)
AT TR =Y (ED Benthabella diaphana Rass

Paralepidiidae (-~##= v}

ZHETRITY Magnisudis barysoma Harry

vy K v = v Notolepis coruscans (Jordan & Gilbert)
ANY —nF Gy Scopelosaurus harryi (Mead)
Alepisauridae (3 X 4§

$ A v F Alepisaurus borealis (Gill)

Anotopteridae (3 X+ &= v §)

IR AFE =Y Anotopterus pharao Zugmayer

Cetomimida (#2594 8)
Cetomimidae (7 <3 & +§P

A3 225 vF ) Ditropicthys storeri (Goode & Bean)
VER A B ¢ )] Vitiaziella cubiceps Rass
Barbourisiidae (7 # 2 25 v AFhH)

Theoivd Barbourisia rufa Parr

Notacanthida (Va¥ZX H)
Notacanthidae (v =24 A

swr YV aF A Notacanthus fascidens Matsubara
FYHFVaFA Notacanthus macrorhynchus Matsubara

MoK XK X

X
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Order and Family I Species name | 1 | 2 | 3 I 4 ‘ 5 I 6| = | 8 | 9 | 10 | 11 J 12 l 13
Cyprinida (34 B)
Cyprinina (24 & H)
Cyprinidae (=4 §)
v g 4 Tribolodon hakonensis Giinther XX | x| X
- N & Leuciscus brandti (Dybowsky) x
Anguillida (r7%8) [
Anguillina (M +%&H) | |
Simenchelyidae (= v =% 7+ =)
S as B g e g Symenchelys dojfleini Franz -4
Synaphobranchidae (# % 7+ =§})
45 a7 A Synaphobranchus kaupii Johnson X | X | x
A o Synaphobranchus a ffinis Giinther X | X 7
YV F T A Synaphobranchus brevideorsalis Cinther X
~ F 7 F =) Synaphobranchus pinnatus (Gronow) X
I e A o ¢ Histiobranchus bathybius (Giinther) >4
# = T 3 ZEH) Histiobranchus infernalis Gill b
Congridae (7 =§)
L S Conger myriaster (Brevoort) x| x| x X
AF+7F Congriscus megastomus (Giinther) 7 X
E S 4 S Rhynchocymba nystromi (Jordan & Snyder) X X
HF T T Anago anago (T. & S.) ? X
Nemichthyina (L Fr7+FdEH)
Nemichthyidae (% v+ FF)
vy H Nemichthys scolopacens Richardson x 2%
Yoy oFF Nemichthys avocetta Jordan X
Belonida (4 'V H)

9.
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Belonina (4 '/ & H)
Belonidae (% 7 Fh)
“ ¥ Belone anostomella Valenciennes
Scombresocidae (< = F)
4+ v - Cololabis saira (Brevoort)
Exocoetina (F E7AEH)
Hemiramphidae (== U §})

H =2 Y Hemiramphus sajori (T. & S.)

Exocoetidae (F &7 3§

7¥ P E Y F Cypselurus poecilopterus (C. & V.)

~T b EUF Cypselurus japonicus (Franz)

By b EYF Cypselurus hiraii Abe

2P EDTE Cypselurus heterurus dvderieinei (Steindachner)

P E 9 #F Prognichthys agoo (T. & S.)

##H b Ew A Prognichthys zaca (Seale)
Gasterosteida ( F ™94 H)

Gasterosteidae

4 b a Gasterosteus aculeatus (Linne)

k S = Pungitins pungitius (Linne)

Aulorhyncidae (7 %+ # 7 §)

VAR S o Aulichthys japonicus Brevoort

Syngnathida (I7 L H4 BH)
Aulostomina (A HZHAB)
Fistulariidae (+ # 7 )

T N vrHZ
Tk w A
Syngnathina (I A HER)

Fistularia petimba lacepede

Fistularia villosa Klunzinger

# Hig T TRE)
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Order end Family Species name ‘1‘2‘3‘4‘5‘6’7‘8‘9‘1{3 11 | 12

8L

Syngnathidae (= v 2 4§

I - - A Syngnathus schiegeli Kaup | e | 2 ®

F A ok g Hippocampus coronatus (Schlegel) -l i

FEITIV= Hippocampus japonicus Kaup -l E ] X
Berydida (3 A4 4 B)

Diretmidae (#2345 F v 2§}

FHETF Diretmus argenteus Johnson x|

Monocentridae (= ¥ 54 v #+F)

=V A oA Monocentris japonicus (Houttuyn) X

Melamphasidae (# 7+ @ 4§

LAY ATyt () Melampaes rugosus Chapman X

2FH7 FuAd (F) Melamphaes nycterinus Gilbert >

# £ Ko Promitra cristiceps (Gilbert) x

Lamprida (7 Hh< K7 B)
Lamprina (7 h<K9&EH)
Lampridae (75 <= v vEp
ThHTsEY Lampris regius (Donnaterre) X | x
Trachipterina (7)Y F4&EH)
Traehipteridae (7 1 v 5w AFH)

i & S F Trachipterus ishikawai Jordan & Snyder =l 1 (6
Regalecidae (VY = w7 w 2 v 4 4 F})
Vawsw2oadg Regalecus russellii (Shaw) % | x

Zeida (R b7518)
Zeidae (= + # 4FH
B oA E WA Zenopsis nebulosa (T. & S.) XX | x| x
<= b H A Zenus japonicus C. & V. 2 | % *x \ b {

ST




A A= b EA
Percida (Z X+ H)
Mugilina (K73 H)

Allocyttus verrucosus Gilehrist

Mugilidae (:£Z &}

& 7

A + #
Sphyraenidae (# < AF})
T A Hh= A

Mugil cephalus Linne
Liza haematocheilus (T. & S.)

Sphyraena pingyis Giinther

¥=ridvTn Sphyraena japonica C. & V.

Scombrina (# /38 H)

Scombridae (- -3§})
=, e o 23

= = A oS

Scomber japonicus Houttuyn
Scomber topeinocephalus Bleeker

7y w = 7R Thynnus thynus (Linne)

A I F Thynnus obesus (Lowe)

Fod=ynm Thynnus albacares (Bonnaerre)

¥ 3 o oF Thynnus alalunger (Bonnaterre)

N OH Y F Sarda orientalis (T. & 8.)

7 7 7 Katsuwwonus pelamis (Linne)

E g R gL Auzxis thazard (Lacepede)

b U - Auxis tapeinosoma Bleeker

-+ 74 Z Scoberomurus niphonius (C. & V.)
Histiophoridae (= # %%}

v e hYH Makaira mitsukurii (Jordan & Snyder)

AR B RV
Xiphiidae (2 # 23R
A Hh ¥ F Xiphias gladius Linne
Lepidopodidae (# % F==§})

Histophorus orientalis (T. & S.)

X

X X X X X

X X X X X X X X X X X

X

X

x

X X X X X X X X X X

X
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Order and Family Species name 1 1 | 2 | 3|4 I 5[6|7]8[9 ’10 ‘ 11[
2 F = F # Benthodesmus tenuis (Gunther) X
Trichiuridae (%4 §})
£ F v & Trichiurus lepturus Linne X | X | x| X
Luvaridae (7 =>4 7 §})
e Sl Al B Luvarus imperialis Rafinesque Ll [P
Coryphaenidae (= 1 7 §})
v A 7 Coryphaena hippurus Linne MK | X x X

Elephenoridae (-~ 7 < §})

»n R T U Elephenor macropus (Bellotti) X
Carangina (72#H)
Carangidae (7 < FhH

< 7 2 Trachurus japonicus (T. & 8.) > < Il - 4 -4
A A4 w7 Y Caranx equula T. & S. X X

Hhow T T Decapterus murvadsi (T. & 8.) x

* T H A w Decapterus russellii (Ruppell) Sl

4 b7 Alectis ciliaris (Bloch) X[ R X 9

e 7 w9 Seriola aureovittata T. & S. % | %

o ¥ Seriola quinguerdiata T. & S. X | X | X X
#H o R F Seriola purpuascens T. & S, 9

7y = F* Naucrates ductor Linne ¥ | X
Rachycentridae (= =F§})

A ¥ Rachycentron canadium (Linne) | X

Stromateina ({ K& A HFHH)
Tetragonuridae (7 = =421 §})
el fXA Tetragonurus cuvieri Risso X
Centrolophidae (2 m 2 2 1 f})
7w 2 ¥ A Centrolophus lockingtoni Richardson >l [

SEET 08

X
X X X X =220 X X




Stromateidae (4 # 4 1 #})

4 £ ¥ 4 Psenopsis anomale (T. & 8S.)

A # 4 Ocycrius japonicus (Ddderlein)
Nomeidae (=:F> % 1F)

A A A XA Ariomma lurida Jordan & Snyder
V=P TY Icticus peliucidus Jordan & Thompson
Pampidae (=+# ¥ #F)

= H v X Pampus argenteus (Euphrasen)
Bramidae (- > +4§)

Y H Y F Brama raii (Bloch)

Ty v=FFET Taractes raschi (Esmark)

Percina (XX +EH)
Trichodontidae (-~ % -~ 2§})

P Arctoscopus japonicus (Steindachner)
ERVEE o | Trichodon trichodon (Tilesius)
Oplegathidae (1 = % 14 §)

4 v ¥ 4 Oplegnathus fasciatus (T. & S.)
A HE ¥4 Oplegnathus punciatus (T. & S.)
Mullidae (v < =§)

(3 A 57 Upeneus bensasi (T. & S.)
Lobotidae (= % 1 §})

= v ¥ 4 Lobotes surinamensis (Bloch)
Priacanthidae (v & # 1 §})

FhAFV b Priacanthus boops (Schneider)

Pomatomidae (2 &)

& o Scombrops boops (Houttuyn)
Histiopteridae (# v & +§})

v K &£ 4 Quinguarius japonicus (T. & S.)

iy AR IR
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Order and Family Species name 1 3 10 | 11 13
2HH YV IELA Peudopentaceros richerdsoni (Smith) X
Serranidae (A ZX+§})

A X # Lateolabrex japonisus (Cuvier) x % x

7T A A ¥ Dioderleinia berveoides (Hilgendorf) x X

4 ¥ >+ ¥ Stereol pis ischinagi (Hilgendorf) X b5 b 4

e ~ 4 Epinephelus septem fasciatus (Thunberg) x

7 - | Niphon spinosus C. & V, X 4

Sciaenidae (=-f})

= -~ Nibea mitsukurii (Jordan & Snyder) b1

4 & &+ Argyrosomus argentatus (Houttuyn) X

Sillaginidae (% AF})

v v F A Sillago japonica (T. & S.) b4 x X

Girellidae (£ o +§})

A D F Girella punctata Gray X X x

7 B A U F Girella leonina (Richardson) b

Kyphosidae (4 A= 3 F)

Fve244F Kyphosus cinerascens (Forskal) X

Sparidae (# 1 §)

- “ 1 Pagrus major (T. & S.) X X X

F ¥ A Fuvynnis japonica Tanaka x X x

-~ P | Sparus sarba (T. & S.) e

y w ¥ A4 Acanthopagrus schlegelii (Bleeker) X %

Pomadasyidae (A -+ f})

£ F ¥ 4 Hapalogenys mucronatus (T. & S.) X
Trachinina (J=ZXFHH)

Bathymasteridae (4 % = 4 §})

=X FAE=TL Bathvmaster caeruleofasciatus Gilbert & Burke X

o8
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AIVFAX=TUF
YazrX=syt
Uranoscopina (2 ¥vAIFHE)

Bathymaster derjugini Lindberg

Bathymaster signatus Cope

Urancscopidae (3 o=+ =2§)

A F Y o
T A § =

Ariscopus iburius Jordan & Snyder

Gnathagnus elongatus (T. & S.)

Callionymina (A X'/ AHH)

Callionymidae (%= ¥ +f})

Uy R A
F X 9 K
* K & =
SNRETRAY
NRATHE=
FE R 2
N OR R
SR A

Calliurichtys doryssus Jordan & Fowler
Callionymus lunatus T. & S.
Callionymus punctatus Langsdorf
Callionymus flagris Jordan & Fowler
Callionymus valenciennesi T. & S.
Callionymus beniteguri Jordan & Snyder
Synchiropus ijimai Jordan & Thompson

Draculo mirabilis Snyder

Ammodytina (4 h+J&FH)

Ammodytidae (A1 s+ =F)

- N (- B o
4 H o =

Ammod ytes hexapterus (Pallas)

Ammod ytes personatus Girard

Hypoptychidae (v A 54 =§)

IR A FeH

Blenniina (¥ KEH)
Blenniidae (4 v # v #§)

+ -l 7
= o ¥ v

Hypoptychus dybowskii Steindachner

Omobranchus elegans (Steindachner)

Omobranchus trossulus (Jordan & Snyder)

Anarrhichadidae (## 3 & 4§)

i o R

Anarrhichas orientalis (Pallas)

X X

=3 0 X ¥ X

X X X X

€8 ¥ Hbw TRy



Order and Family Species name 1 | 2 | 3|4]65 | 6|7 | 8 | 9 l 10 | 11 ] 12| 13
Cryptacanthidae (~% #4444 3 v A4FD) 1
~EhFFHIIoF Cryptacanthoides bergi Lindberg x| x X X
Zaproridae (F¥ ZF v #§})

Fy XFvE Zaprora silenus Jordan x | x 2

Pholidae (= 2% v #§#)

7 H F ¥ oE Azwma emmnion Jordan & Snyder X x x |
~FFHFE Chirolophis snyderi Taranetz X X

Y2 ZFoF R Chirolophis otohime (Jordan & Snyder) %4

7T F F v E Chirolophis saitone (Jordan & Snyder) x

FE27HF /A Soldatovia polvactocephalum (Pallas) % | x| % !
F = & v # Ascoldia variegata Pavlenko x | X X
# g Opisthocentrus ocellatus (Tilesius) 3 ¥ MIN|X]|x|X]|X X
AFH X+ X Opisthocentrus zonope Jordan & Snyder X | x x | % X
LeFYFVHE Opisthecentrus dybowskii (Steindachner) X | ¥ w4 Al B %%
TR=HEFF Opisthocentrus azumae (Jordan & Snyder) || x| | X%
~ ¥ v H Kastakia memorabilis Soldatov & Pavlenko X X
HAFvHFVE Dict yosoma burgeri Van der Hoeven X x

47 v # Pholis nebulosus (T. & S.) X W] XX X X
= v ¥ vE Pholis pictus (Kner) X | x| % x ‘
Foor=w ¥ v Pholis dolicogaster (Pallas) x X | % | x b4
~a X FEVE Pholis taczanowskii (Steindachner) X X x |
e € & v ot Pholis fasciatus (Bloch & Schneider) b x| X b3 ] b ‘
7 ¥ ¥ R Pholis ornatus (Girard) b X | %
A5 F vy # Pholis rosea (Pallas) X X
AR Alectrias benjamini Jordan & Snyder X X | x | X %
R WP o Alectrias cirretum (Lindberg) >3
FYHY FHH Alectrias gullinum (Lindberg) ¥ 11156

4]
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E R AP ] Alectrias alectrolophus (Pallas)
=X Hx7 bh Pseudalectrias tarasovi (Popov)
Stichaeidae (& o7 =# < F)

P F R Eumesogrammus praecisus (Kroyer)

A ADH D Ernogrammus hexagrammus (T. & S.)
7 A H T Stichavopsis epallar Jordan & Snyder
r ® H ¥ Stichaeopsis nevelski (Schmidt)

= ¥ ¥ Stichaeopsis nana Kner

= N X B Stichaeus grigorjewi Herzenstein

& O x H T Stichaeus nozawae Jordan & Snyder
FREVZHD Stichaeus ochriamkini Taranetz

= RFY=HT Stichaeus punctatus Fabricius
PrHYFVERE Lumpenopsis pavienkovi Soldatov

¥ ¥vHE Leptoclinus maculatus (Fries)

FRIFVHE Lumpenella longirostris Evermann &

Goldsborough
Acantholumpenus mackayi (Gilbert)
Lumpenus sagitta Wilimovsky
Lumpenus fabricii (C. & V.)
Anisarchus medius (Reinhardt)
Azygopterus corallinus Andriashev & Makushok

R4 2 H P

v FFH T

aF ) A X=X R
kA F=F R
14y ¥ v H G
Zoarcidae (¥ v #F)
14 F & v R
AL FF A
A P FHE

FEulophias tanneri Smith
Neozarces pulcher Steindachner

Neozorces steindachneri Jordan & Snyder

i o ¥ Zoarchias vene ficus Jordan & Snyder
aLF v (8D Zoarces viviparus Kner

o N I Enchelyopus elongatus (Kner)

Iy FAHY Enchelyopus gilli (Jordan & Starks)

X X

X X X X

X

X

X

X

X X X X X X X

X

X XK XX

X X X X X X X

b o

X

o8 HHEWEATR )



Order and Family Species name 2 10|11]12|13
~ v H ¥ Krusensterniella notabilis Schmidt
TA~vHY Krusensterniella maculata Andriashev X
~F Y Petroschmidtia albanotata Tanranetz &

driashev

T g Petreoschmidtia toyamaensis Katayama X
VAR - A Lycodes nakamurae (Tanaka) X X1 X
BT VY Lycodes uschakovi Popov X
= A P H P Lycodes schmidti Soldatov b4 X
o vy Lycodes nacrolepis Taranetz & Andriashev X
B A Y Lycodes tanakai Jordan & Thompson X X
NG ADE VY Lycodes bruneo fasciatus Suvorov G
TRy Lycodes brevipes Schmidt x X
g4y Ly Lycodes ygreknotatus Schmidt x X
NPV HY Lycodes palearis Gilbert
eV E S e Lycodes knipowitschi Popov
TREE VY Lycodes heinemanni Soldatov
2 m H ¥ Lycodes solditovi Taranetz X
sy Lycodes raridens Taranctz & Andriashev
Fo=H¥E () Lycodes taranetzi Lindberg
IV IFEVYE Bilabria ornata (Soldatov) x
+ F 4 H T Davidijordania poecilimon (Jordan & Fowler) ? 3%
=FIVITHHY Davidijordania brachrhynchus (Schmidt)
CalFXvirvy Davidijordania jopdanina Popov p
FHY G I Davidijordania lacertina (Pavlenko) X
T ~Fhrvy (8 Gymnelis hemi fasciatus Andriashev
AR—V I HY Derjuginia ochotensis Popov X
AL uirvy Bothrocarina migrocauda Suvorov 4

98
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Yoy (85 Bothrocara bruneum (Bean)

s om vy Allolepis hollandi Jordan & Hubbs
voe vy Lyegramma zesta Jordan & Fowler
Fh—Y rouy Yy (H) Lycogramma soldatovi Schmidt
Year vy Lycegrammoides schmidti Soldatov & Linbderg
HVTFVE VY Zestichthys tanakai Jordan & Hubbs
X AE VY Lycozoarces hubbsi Popov
Lycodapodidae (7 &+ >4 v #Fh)

T Pty Lycodapus microchir Schmidt
YRA~ESX VS (H) Lycenchel ys albeolus Andriashev
KFH~ELFE (35 Lycenchelys birsteini Andriashev
TF~EXy (H) Lycenchelys uschakovi Andriashev

Ophidina (7> 0&EH)

Brotulidae (4 #+ o 4§}

zuf2FuAt (B Bassozetus zenkevitchi Rass
Gobiina (/\FHEH)

Gobiidae (27 =-~+F})

X

- S 7

- -~ +
T F & @
F X )
Va2 ot
7 B o~ H

Tridentiger obseurus (T. & S.)
Tridentiger trigonocephalus (Gill)
Gobius pflaumi Bleeker

Gobius gymnauchen Bleeker

Gobius similis Jordan & Snyder
Aboma lacticeps (Hilgendorf)
Acanthogobius flavimanus (T. & S.)
Suruga fundicola Jordan & Snyder
Pterogobius elapoides (Giinther)
Pteroghius zacalles Jordan & Snyder
Glossogobius giuris (T. & S.)

X X X X X

X

X X X X

X X X X X

¥ sy H Y TRAE

L8



Order and Family Species name 1]2]3 8|9 w0|ufz2|w

v oF o) Chaenogobius wrotaenia (Hilgendorf) ¥ | x| = X X
E 9 ¥ = Chaenogobius castanea (0’Shaughnessy) % | X | X X
~ E ~ # Chaenogobius murorana (Jordan & Snyder) ¥ X 4
T = o~ Chasmichthys dolichognathus (Hilgendorf) ¥ X b4
K u A Chasmichthys gulosus (Guichenot) ® | % X
TIEF Chaeturichthys sciistius (Jordan & Snyder) x x
VA B SR Chaeturichthys hexanema Bleeker X | X b
Y B v F Leucopsarion petersi Hilgendorf X X X
2 3 Kot Luciogobius guttatus Gill X | X | X X 1%
CH B . -4 Chanogobis hectacanthus (Hilgendorf) X x ‘ b7
Ya AWt Rhodomichthys laevius (Steindachner) | '

Embiotocina (&7 3 #+J&H) . |
Embiotocidae (v 3 2+ =§}) :
Tk e = Ditrema temmincki Bleeker X R | X | % X
# F &£ F = Neoditrema ransonneti Steindachner E X | X | X X

Labrina (xS#HH) '
Labridae (<= #})
F ooy bV Halichoeres poecilopterus (T. & 8S.) X | X X

Tetraodontida (74 )

Balistina (E-HFHh7n¥&EH)
Balistidae (=¥ %7 4 v ~FF)
EVHTHYT ~F Balistes conspicillum Bloch & Schneider X X
TI®EVHT Canthidermis rotidermis (Proce) b7
Aluteridae (# v ~FF)
B 7 o~ F Stephanolepis cirvhifer (T. & S.) X % ¥ | i
7T 3 A ¥ Radarius ereodes Jordan & Fowler ® X

88
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P XTI F

U

A 2 K

PAY A 3 PN :-F
Ostraciontina (O 74HH)
Ostraciontidae (»~=2 7 7 §})

e

e

= 7 ¥
x* T ¥

Tetraodontina (743 H)
Tetraodontidae (7 7' F})

F
7
-
=2
E

-

#

7

NN

44
N
% Y

T ¥ 7
H 7
7

b T T

=z R AP

YauiA{ 7Y

4

e = v

Navodon modestus (Giinther)
Aluterus monoceros (Linne)
Amanses howensis (Ogilby)

Ostracion tuberculatus Linne
Rhinesomus concatenatus (Bloch & Schneider)

Fugu rubripes (T. & S.)

Fugu niphobles (Jordan & Snyder)

Fugu stictonotus (T. & S.)

Fugu poecilonotus (T. & S.)

Fugu pardalis (T. & S.)

Fugu porphyreus (T. & S.)

Fugu chinensis (Abe)

Fugu vermicularis (T. & S.)

Lagocephalus lunaris (Bloch & Schneider)

Diodontidae (-~ ¥ - v # v§)

Sl E B g

1A HF%7 7
Molina (K EEH)

Molidae (= v#o§)

<

v K g

Cottdia (hhB)
Cottina (hhdEH)
Scorpaenidae (7 -+ #+ = §)

7

B A KX N

Diodon holacanthus Linne
Chilomycterus af finis Giinther

Mola mola (Linne)

Sebastes glaucus Hilgendorf

3

X X X X

x

X X X X

X X X X X X

X X X X X X

X X

9 H e I Rr
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06

Order and Family Species name |1]2]|3]a|s]6|7|8]9|w0|n|n
7T AR VA Sebastes itinus (Jordan & Starks) X | XXX X
By ) A Sebastes oblongus Giinther X
R P e o | Sebastes steindachneri Hilgendorf X|X|X|X|Xx X | | X X
~ b4 A Sebastes owstoni Jordan & Thompson X | X b s | X
b I Sebastes wakiyai Matsubara T x
vOA A S Sebastes thompsoni (Jordan & Hubbs) X|xX|Xx X
s 3 A 2R Sebastes taczanowskii (Steindachner) X|x| XXX X |3 | 2| X | X
TITABRARE Sebastes alutus (Gilbert) ¥ | ®
dF A AR Sebastes paucispinosus Matsubara X
2 s 2 Sebastes inermis C. & V. X | x| X 20101 e X x
hWFHETag Sebastes kawaradai (Matsubara) X
< = T a9 Sebastes melanosticus (Matsubara) | x | x | X
S Sebastes baramenuke (Wakiya) x | x x x
HAGRARY Sebastes flamenus_(Jordan & Starks) X | X X
g o o Sebastes iracundus (Jordan & Starks) XX | X Ly X
2 m Y A Sebastes schlegeli Hilgendorf X | X)xlx ’ X %R
F Y F A AN Sebastes vulpes Steindachner X|x|X ; X
L= 2 P PRy 2 Sebastes joyniri Giinther | | ! x
F 5 ARy Sebastes polyspinis Taranetz & Moissev ‘ | T [ | % i
& 7 S A Sebastes pachyophalus T. & S. X | x| X | i X
v = 4 Sebastes trivittatus Hilgendorf [ X | x| X | X|x % | X8 X
+ = Vv 4 Sebastes nivosus Hilgendorf ‘ X | x| X * | X
H 4 =) Sebastiscus marmoratus (C. & V.) X | X X
¥ Es b4 Sebastolobus microchir (Giinther) l [ X|X|x x| ey S| X X
I S Ay o Pterois lunulata T. & S. ?|x X
Congiopodidae (~# =+ f}) | |
7T FAaE Erisphex potti (Steindachner) i ! :

.
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Anoplopomidae (v % 5 §})

¥ v ¥ 7
T7Z7FHE 9 &

Anoplopoma fimbria (Pallas)
Erilepis zoni fer (Lockington)

Hexagrammidae (7 1 + # §)

7 3 2t
i+ 7 r
R Lk
AT 4F R
=S T A F X
T 4 F A
UHFT I

Platycephalidae (= +§})

= &

Trigridae (& # o)

FO B 4
= R ol A
h L F
Cottidae (# ¥ s 8D
N H DA
= VYV h A
LFEANEHTH
IpfarPhasdh
aF)VAHTA
Fr=axt)hsh
ER A B ES
ERaVhoHh
kv ahoh
Fw b{HH

Agrammus agrammus (T. & S.)
Pleurogrammus azonus Jordan & Metz
Pleurogrammus monopterygius (Pallas)
Hezxagrammus octogrammaus (Pallas)
Hexagrammus stelleri Tilesius
Hexagrammus otaki Jordan & Starks

Hexagrammus lagocephaius (Pallas)

Platycephalus indicus (Linne)

Chelidonichthys kum (Lesson & Garnot)
Lepidotrigla microptera Giinther
Lepidotrigla guntheri Hilgendorf

Archistes plumarius Jordan & Starks
Ricuzenius pinetorum Jordan & Starks
Ricuzenius nudithorax Bolin

Icelus cataphract (Pavlenko)

Icelus spiniger Gilbert

Icelus gilberti Taranetz

Icelus rastrinoides Taranetz

Icelus uninalis Gilbert & Burke
Astrocottus leprops Bolin

Stelgistrum stejnegeri Jordan & Gilbert

X X X X

X

X X X X

X

X

X X X X X X X

X X X X

x

x

X

X X X X X

¢ A A S

X

X X X X

X

X X X X

iy ESE F AR TN

16



Order and Family Species name BEE 7 1011|1213
¥ Radulinopsis derjugini Soldatov x
FEYEAC A Radulinopsis derjavini Soldatov & Lindberg X
FRREACH Triglops forficata Gilbert X
=F 8 He Triglops scepticus Gilbert X X X | x
P AV hTH Triglops pingeli Reinhardt %

Fw2FAZATH Triglops beani Gilbert X | X X X
h77 rhih Triglops jordani (Schmidt) X[ X | X X X | X
PR B Melletes papilis Bean b3
AIACHUAEFF Melletes paci ficus (Sakamoto-Matsubara) X

AIALHTH Hemilepidotus gilberti Jordan & Starks X | x| X X x| x| s
RvBIALHTH Hemilepidotus hemilepidotus Tilesius | X
FAIAAAATH Hemilepidotus jordani Bean x

¥ £ H P h Enophrys diceraus (Pallas) X | X | X X X
PIEVHTH Phasmatocottus ctenopterygius Bolin x
F Y H H Taurocottus bergi Soldatov & Pavlenko X | x % X
LAFYHSH Taurocottus brashinikovi (Soldatov & Pavlenko) e

SEZYVHISH Myozocephalus brandti (Steindachner) 3 | 3 | o b ¥ | x| =
FAHDH Myoxocephalus stelleri Tilesius 5 | ¥l x X 5 |l 3¢
AEFARHTH Myoxocephalus verrucosus (Bean) bg

il Myozxocephalus jaok (C, & V.) X | X | % X X | %
P A TS Myozxacephalus polyacanthocephalus (Pallas) 5 | ] % X ®| %
¥ o P h Myozocephalus niger (Bean) | ¥

FH Y AZH Myoxocephalus matsubarai Watanabe | %

i W H b Ainocottus ensiger Jordan & Starks 5. | x| 3 X
ACE HT A Megalocottus platycephalus (Pallas) X

=YFCF¥HhTh Megalocottus taeniopterus (Kner) 4 X
dh—=S T hHh Porocottus sellaris (Gilbert) b4

a6
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2w Hh =
A4L=HhIh
PO - N
s mBhTH
74 Hh VoA
A 7HHTH

Pl e o B

A reEASH
Y=rahiHh
7 A4 Hh PH
o~ H U H
ERDLH
FhAt hh
AT VFAFHIH
2 A H A
AT AFHTA
b AFH S A
AF D h
X aThh
AFeAHTH
& ¥ B ¥
A o
7 I
=2 H P A
A I
F R oA DA
AXTFTIhT N
F A A

&
b A

Porocottus nigrescens Tanaka
Porocottus ijimai Tanaka
Porocottus okadai Watanabe

Porocottus spinosus Watanabe
Porocottus tentaculatus (Kner)
Porocottus meridionalis Soldatov
Porocottus japonicus (Schmidt)
Argyrocotius zanderi Herzenstein

G ymnocanthus herzensteini Jordan & Starks
Gymnocanthus ventralis (C & V.)
Gymnocanthus pistilliger (Pallas)
Gymnocanthus detrisus Gilbert & Burke
Gymnocanthus galeatus Bean
Artediellus auriculatus (Soldatov)
Artediellus miacanthus Gilbert & Burke
Artediellus dydymovi Soldatov
Artediellus schmidti Soldatov
Artediellus ochotensis Gilbert & Burke
Artediellus gomojunovi Taranetz
Cottiusculus gonez Schmidt

Cottiusculus schmidti Jordan & Starks
Oligocottus maculosus Girard
Aleichthys elongatus (Steindachner)
Aleichthys alcicornis (Herzenstein)
Furcina ishikawai Jordan & Starks
Furcina oshimai Jordan & Starks
Ocynectes maschalis Jordan & Starks

Ocynectes modestus Snyder

X X X X X

X X X X X

X X X X X

X X X X

X X X X X X

X X X X

X

X X X X X

X X X X X X

X X X X X

X X X X X X X X

x

X X X X X

4 H I A TRIr
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Order and Family | Species name

_\1 2\3‘4\5’5|7|8\9|10[11[12|13

7 s T fanE Pseudoblennius satoi Watanabe
T F s
T T H e
TFHFeT7TFrE
VT o E

Pseudoblennius perocoides Giinther
Pseudoblennius marmoratus (Déderlein)
Pseudoblennius cottoides (Richardson)
Pseudoblennius zonostigma Jordan & Snyder
<\ oHh P A Bero elegans (Steindachner)

H o= = g Bero zanclus Snyder

A A4 Vellitor centropomus (Richardson)
ty YK h Malacocottus gibber Sakamoto-Matsubara
v A H YA Malacocottus tenuicandalis Watanabe

VYA A Malacocottus kincaidi Bean

=27 Wl Majacocottus zenurus Bean
A=hPH Dasyeottus japonicus Tanaka
Hw ahh
s I i R
435wy

AT A

Dasycottus setiger Bean
Nautichthvs oculo fasciatus (Girard)
Blepsias cirrlosus Jordan & Starks
Blepsiss hilobus C. & V.,
Hemitripterus villosus (Pallas)
Psychrolutidae (v 7+ 4 # & #§})

YV HTH

E F A YA

7T A F v o=

PIZFEA AT

V= f T HERN
Agonidae (2 £ LFH)
= F
YI)F=vrFoLt

rhrHhioh

Eurymen gurinus Gilbert & Burke
Eurymen bassargini Lindberg

Ebinania vermiculata Sakamote-Matsubara
Psychrolutes paradexus Giinther
Gilbertidia pustulosa (Schmidt)

Tilesina gibbosa Schmidt

Tilesina hubbsi Freeman

x

X

X X X X X

X X X X X

X X X X X

X X X X X

¥6



4 F =5
T Yy H
= H A g F
IuALTVEY
VI eFuA
FTNrFOA Hypsagonus corniger Taranetz

N B S o Ocella dodecaedron (Tilesius)

# F u W Occella iburia Jordan & Starks
Occella kasawai (Jordan & Hubbs)

Percis japonicus (Pallas)

Agonomals proboscidalis (Valenciennes)
Agonomals jordani Schmidt
Agonomals brashinikowi (Pavlenko)

Hypsagonus quadricornis (C. & V.)

Yy Fuy

YFE R GG A Brachyopsis rostratus (Tilesius)

~F gy A Brachyopsis segaliensis (Tilesius)

b FFH Yy Pallasina eryngia Jordan & Richardsen
¥ F v F Pallasina barbata (Steindachner)

P B w
at 2 EY
YTE PV E W

Podothecus sachi (Jordan & Snyder)
Podothecus gilberti (Collett)
Podothecus thompsoni Jordan & Gilbert
v=F 2 E v
FFH P 2EV
FYL IV
=k AT B
“nTFTVT
WL b2 E Y
Aspidophoridae (%7 I 7 & L #})
HF + 2 E W Aspidophoreides bartoni Gilbert
4 Fz v
=t P2 E
Dactylopterina (& I skry-RydE )
Cephalacanthidae (- 3 7k o472 )

Podothecus acipenserinus (Tilesius)

Podothecus veternus Jordan & Starks

Sarritor leptorhynchus (Gilbert)

Sarritor knipowitschi Lindberg & Andriashev
Sarritor occidentalis Lindberg & Andriashev

Bothrogonus occidentalis Lindberg

Anoplogonus inermis (Giinther)

Anoplagonus oceidentalis Lindberg

X

X X X

X

X

X X X X

X X

X

X X X X

X X

X

X

X X X X

x

x

X X

X X X X

X X X X

X X X X

X

X

X

¥ Gy B TR
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Order and Family | Species name | 1] 2 | 3|a|s5|6|7]|8 011213
3k E Y Dactyloptera orientalis (C. & V.) X X
BV 8 ) Daicocus peterseni (Nystrom) X

Cyclopterina (# - #HEAH)
Cyclopteridae (& v = v 4F})
A o 4 W Eumicrotremus orbis (Giinther) X.| % .3
F A H v Eumicrotremus taranetzi Perminov x X | X
FRAEX VT Eumicrotremus andriashevi Perminov X
IV AL Y Eumicrotremus birulai Popov x X X | X X X
+ HH T Eumicrotremus soldatovi Popov ®
- " s Euwmicrotremus pacificus Schmidt X ¥ | % b [ X b1
S Eumicrotremus schmidti Lindberg & Legeza X
Ar—v 4Ly T Eumicrotremus derjugini ochotensis Schmidt ¥
as 7yt Cyclopteropsis bergi Popov X X bl [ X
FRA7ORVIHF Cyclopteropsis lindbergi Soldatov x 3 x| x x
S A Aptocyclus ventricosus (Pallas) X | X[ X|X]|X]|X|X X
PR 7 a7 Pelagoeyclus vitiazi Lindberg & Legeza bd X
Liparidae (274 #4FH)
F= FAG o Liparis curilensis (Gilbert & Burke) ‘ X
22F ¥ A Liparis miostomus Matsubara X
kA 249k Liparis tartariscus Soldatov X
HE G =Y Liparis frenatus (Gilbert & Burke) X %1 % 3
T R Liparis bikunin Matsubara & lwai X
=Yy =Fr4uit Liparis brashinikowi Soldatov X %
rAv=2HULt Liparis takashimaensis Nojima e e
EXVaR B - i o Liparis agassizii Putnam | ] 56 XX IR % X
gm 7Ny X Liparis niger Soldatov & Lindberg b4
S v rgud Liparis dubius Soldatov b X

96

SEUFT



vt e Ll
Ay =
a2 FLEL=V

PYHYVE 2=V

7 ¥ o F
e o o= W

d—R LV Iy
Vv b E— YT
oY v 2 o ()
A4 b eF 2zt @)
2 vE 4w ()
I A (D
=33 7ok (D)
A 2w A G
TR s 2w o ()
F K3y (E)
~F w24 A (8
b L2 o (3D
HAI 2T A ()
= 4T 2w (H)
YadhVa Wyt
TA e =
Y2 =
FEE
FEZE I =W

I
X

Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis
Liparis

multiradiatus Matsubara & Iwai
ochotensis Schmidt

inger (Gilbert & Burke)
rhodosoma Burke

tanakai (Gilbert & Burke)
tessellarus (Gilbert & Burke)
owstoni Jordan & Snyder
gibbus Bean

kuzentzovi Taranetz
merdionalis Schmidt

tunicati formis Schmidt
lindbergi Schmidt
rotundirostris Lindberg
quasimods Schmidt

eos Schmidt

rattus Schmidt

alboventer Schmidt
macropterus Schmidt
pravodini Schmidt
maculatus Schmidt

Polypera simushirae (Gilbert & Burke)

Careproctus cypselurus (Jordan & Gilbert)
Careproctus restrinus Gilbert & Burke
Careproctus acanthodes Gilbert & Burke

Careproctus trachysoma Gilbert & Burke
Careproctus pellucidus Gilbert & Burke

Careproctus segaliensis Gilbert & Burke
Careproctus bathycoetus Gilbert & Burke

X

hd

X

X

b -

X X X X X

X X

¥ H SO H IR

L6



Pleuronectida (HL- 4 B)
Pleuronectina (AL 41 & H)

Order and Family Species name 4 8 10| 11 13
FEEZ =V Careproctus roseo fuscus Gilbert & Burke X X
T FRAE D=5 Caerproctus colletti Gilbert X
IV = I UF Careproctus pycnosoma Gilbert & Burke X
Thav=yZ Careproctus curilanus Gilbert & Burke X
Zmrav=y? Careproctus homopterus Gilbert & Burke X
Yy a3 7 =m Careproctus entomelas Gilbert & Burke
¥oa gom Careproctus entargyreus Gilbert & Burke
HuwgvEr=v(H) Careroctups batialis Popov
v hA4Er =) Careproctus amblystompsis Andriashev x
~EAEZ=v(F) Careproctus cryptocanthoides Schmidt ;o
~YEZ=v(H) Careproctus rastrinoides Schmidt X
R FIEL=V Careproctus sinensis Gilbert & Burke
R— Y= () Careproctus attinuatus Gilbert & Burke X
TN W Crystallias matsushimae Jordan & Snyder x X X
EE TR -EL Paraliparis entochloris Gilbert & Burke - g x
P EA4 vF Paraliparis melanobranchus Gilbert & Burke X
Yre¥av=g2 Rhinoliparis barbuli fer Gilbert X X
HET 2 Nectoliparis pelagicus Gilbert & Burke %
a2k b2y A () Lipariscus nanus Gilbert X

Echeneida (2524 #4%H)

Echenidae (2. v 4 2 #+§)
2w oa sy Remora brachyptera (Lowe) X 2
c ol - B Remora remora (Linne) x 2
2 L2 A Echeneis naucrates Linne X 2

86
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Bothidae (& 7 4§

E Fd A

R=HSSTET R
Pleuronectidae (# v 1 §)

T77HvA
AT ATV A
= & =TI ¥
T A v A
v = H v A
Fwedvdg
geaAHLq
Yy oo o~ F
LY H Vv A
= U H V
o H v A
2L 2H v A
Tabhvaivd
THAH v A
S - |
af xH vA
hF7rHvA
24 )V H v
A I v A
o v A
= H v A
rsaraFvdg
<3 ¥ v A
B A (R

Paralichthys olivaceus (T. & S.)
Pseudorhombus pentophalmus Giinther

Atheresthes evermanni Jordan & Starks
Reinhardtius hippoglossoides (Walbaum)
Hippoglossuss stenolepis Schmidt
Hippoglossoides dubius (Schmidt)
Hippoglossoides elassodon Jordan & Gilbert
Hippoglossoidds robstus Gill & Townsend
Acanthopsetta nadeshny Schmidt
Cleisthenes herzensteini (Schmidt)
Eopsetta grigorjewi (Herzenstein)
Verasper moseri Jordan & Gilbert
Verasper variegatus (T. & S.)
Pleuronichthys cornutus (T. & S.)
Lepidopsetta bilineata (Ayres)
Lepidopsetta mochigarei Snyder
Dexistes rikuzenius Jordan & Starks
Limanda asper (Pallas)

Limanda sakhalinensis Hubbs

Limanda kerigarei Hubbs

Limanda punctatissima (Steindachner)
Limanda proboscidea Gilbert

Limanda herzensteini Jordan & Snyder
Limanda schrenki Schmidt

Limanda yokohamae (Giinther)
Pleuronectes pallasi Steindachner

X X X X X X

X

KoM XK XK X

X X X X

X

X X X X

X X X X X X X X X

x

X

X X X X

X X X X

%

X X X X

X X X X X

X X

X X X X X X

X

X X X X X X X X X X

X X X X X X X X X

X X X X X

X

X X X X

X X X X

X X X X X

X

X X X X X

X X X X

X X X X

X

X X X X X X x

X

X X

X X X X

x

X X X X

X X X X X

X
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Order and Family Species name ‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 | 7|8 l 9 [ 10 711 ‘ 2|13
P - P ¢ Liopsetta obscura (Herzenstein) ‘ o | owe 0B e | o | B X
P A H VA Liopsetta pinni fasciata (Kner) b o ¥ R X
AT H VA Platichthys stellatus (Pallas) > SEIE- < (B S I S (- 0 (- B <l - I S S
4 ¥ v4q Kareius bicoloratus (Bashilewsky) b | B X | [ X x| | X | x| x| %
U N P Clidoderma asperrimum (T. & S.) Wl B x| x| X %X X | ¥
FFFAVH LA Tanakius kitaharae (Jordan & Starks) X X > Sl B4
ELrZairg Glyptocephalus stelleri (Schmidt) Wl x| X[ X | X | X[ X|[X]|X
SNl H v q Microstomus achne (Jordan & Starks) B 5 (-8 I - el e | i i | x| %

Soleina (L # KT AHH)
Soleidae (44 s o 2§})
R PR Zebrias japonicus (Bleeker) X 3
Cynoglossidae (w7 /> 2§h)
AR Rhiniplagusia japonica (T. & S.) Ml | X x
v v a Avreliscus interruptus (Giinther) l X X
ThHYEET A Areliscus joyner: (Giinther) 4
Gadida (# 5 H)
Gadina (¥ TEH)

Moridae (#= % 7 §})
hF XX F Antimora microlepis Bean X | % x | %
g 2 B 2 Physiculus japonicus Hilgendorf X | % X
24P TAFT R Lotella maximowiezi 1lerzenstein ® X | X | x > 4
43 T 4 I2 Lotella phycis (T. & S.) o X
4 F e &3 Podonema longipes Schmidt X | X X | X X
Gadidae (# 5 §})
- # 7 Gadus macrocephalus Tilesius el a o ['x x| x| xioe e x| x| x
Ay v 9 X7 Theragra chalcogramma (Pallas) XX | X[ X[ X|X[X[X|X|X|X|x]|X
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= = 1 Eleginns gracilis (Tilesius)

Coryphaencidina (Y a4 S8H)
Coryphaenoididae (7 = # 7 §})
£ =~ P e S
A R KX 7
AFZ VKT
Fr=vas s
RV LT (H)
nF Y aLd

Coryphaenoides acrolepis (Bean)
Corvphaenoides pectoralis (Gilbert)
Coryphaenoides cinereus (Gilbert)

Coryphaenoides anguisti frons Rass

Coryphaenoides nasutus Gilbert
LI - S
e g e ¥
A = e ¥
FFE K G
¥ ree ¥ (H)

lcosteida (/L X3a-=+4T7LH)

Icosteidae (£ L X3 z2v=4 27 )

Coelorhynchus japonicus (T. & S.)
Coclorhynchus paralleus (Ciinther)
Coelorhynchus gilberti Gilbert & Hubbs
Abyssicola macrochir (Giinther)
Ateleboranchium pterotum Gilbert & Burke

AVvAIAL =TT Icosteus aenigmaticus Lockington

Lophiida (77 8)
Lophiina (778 H)
Lophiidae (7 v = % §})

& T o Lophius litulon (Jordan)

PP T v ay Lophiomus setigerus (Vahl)
Oncocephalidae (7 # 2 2 F})
7 h ¥y v Halieutaea stellata (Vahl)

Antennariidae (4% Y v AF})
Cadl- ol ol S -4 Histrio histrio (Linne)

Ceratiina (F3™WF -7 -a&H)

Coryphaenoides spinulosus (Gilbert & Burke)

X

X X X X

X X X X X X

x
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Order and Family Species name

|1|2\3|4|5

6|7]8|9]w0|n|1z|ns
Ceratiidae (3 Y27 V=4 #HFavFv7vavi)
¥y 7w s Ceratias holboelli Kroyer x 5
iy 9;?;;’::/7 i Cryptopsaras couesi Gill W
Caulophrynidae (v v+ HF o v+ 7 vav§h)
evrFHFanFvT vay Canlophryne jordani Goode & Bean x
Oneirodidae (7 2 #7 v 29 §})
227V a9 () Oneirodes bulbosus Chapman \
eAS 2 ET V() Oneirodes pollici fer (Regan & Trewavas) | ‘ [ | g
VEF2ET 29 () Oneirodes acanthias (Gilbert) | x
Gigantactidae (%7 v =2 o§) &
SYET /Ay Gigantactis vanhoe f feni Brauer
Melanocetidae (7 =7 v = & PlFH) X
vu 7 v a @ Melanocetus niger Regan ™
(ADDENDUM)
Cetomimida (777774 B)
Rondeletidae (7 #F u o+ 2775 v #4FH) \
T P ; o Rondeletia loricata Abe & Hotta ' X
Percida (ZX%H) | |
Stromateina ({ K& {1 FHEH)
Bramidae (=7 +§f)
Vayryyses Centropholis petersi Hilgendorf ? | x
Cottida (HHB)
Cottina (H HEH) |
Rhamphocottidae (2 7 - 2 # 2 #F) |
PFRATH Rhamphocottus richardsoni Giinther ‘ P73

SEET 2ot



sl kERRS

L f Gl ok %K R b iy _
(Hokkaido Central Fisheries Experimental Station) (Yoichi Hokkaido Japan)
d # E v & oM oK E R B 8 B E1-2
(Hokkaido Hakodate Fisheries Experimental Station) (Yunokawa, Hakodate,

Hokkaido, Japan)

b oW i v 8l B oK E R B ﬂlﬂﬂ‘iﬁmflﬁ

(Hokkaido Kushiro Fisheries Experimetal Station) Hamacho, Kushiro,
Hokkaido, Japan)
dd # i v oW ok K E KX B OB HETEE 31
(Hokkaido Abashiri Fisheries Experimental Station) (Masuura, Abashiri,
Hokkaido, Japan)
e 3 r HE AN K E A B OB HEPY i g K454
(Hokkaido Wakkanai Fisheries Experimental Station) (Hérai 4-5-4 Wakkanai,

Hokkaido, Japan)

30 46 4£ 3 A 20 AEIEI
VRFI46 4 3 A 25 BT
i # ol & i B
BEL dewmrhsokERB S
e FRE% 342 TH 3 Fit
B Bl & H i IE
it FERid 3db 2 TH 3 Fit
MR = A &KX 2



	第13号表紙.pdf
	page1
	page2

	第13号-1
	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page29
	page30
	page31
	page32
	page33
	page34
	page35
	page36

	第13号-2
	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page29
	page30
	page31
	page32
	page33
	page34

	第13号-3
	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page29
	page30
	page31
	page32
	page33
	page34
	page35
	page36
	page37
	page38




