DS S — N\ \ o 1) ok R ST 34

o

>+ S

ISSN 0288 - 9331

SCIENTIFIC REPORTS
TR OF
AQUACULTURE CENTER, AOMORI PREFECTURE

NO. 5
ERRKEEEL 7 —HRRE

% 5 &

1987

ik

FRKEREEL> T —



L

- RERER C HRE/NA

F BIKIER D RS T A

LAY XU RDEFRE

ICBIT AR 7O

7)‘(]’&7}(%&:’3“’( ...................................................



HRIKERM > 7 —ABSE $5%5 KH62E

Sci. Rep. Aquaculture Cen., Aomori Pref. 5 : 1 — 5, 1987.

HFHREPACBY 2BH~a 704 E

Seasonal growth in transplants of Laminaria japonica var.

japonica at Kodomari, Aomori Prefecture.

Masahiro NOTOYA and Takashi MATSUMIYA

Growth of Laminaria japonica var. japonica in blad length, width, wet weight, growth rate
and decrease were obserred under transplanted from Horonai, Shiriya and Same, Aomori

Prefecture. Blade growth showed from December to Jun or August. These three transplants

could not showed high growth rate, became mature nor 2—year—old blade in the site of warm

current area. Transplants of Horonai was became biggest frond and showed more adaptation of in

the site.
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Fig. 1. Map showing the site of stations where
the samples were collected (®) and

cultivated (©)

IS, WEET 2 BUB SRR IT - 12, HEEMR
15°C, 4000 lux, 14BFREIBHEN, TORERAHZHA & L, 3538
Wiz 3% GRUND m#zie (MCLACHLAN 1973) #
Huwiz,

* T AR KRE IR s AR BLER




IZOF'

100
80t

60|

BLADE LENGTH (cm)

40|

20

BLADE WIDTH (cm)

40}

20F

BLADE WET WEIGHT (g)

o

TEMPERATURE(C)

WATER

T
®
0o

NOTOYA, M. and T. MATSUMIYA.

A T

//

Mar. Apr. May Jun. Jul. Aug.

1985

. Seasonal changes of blade length (A) ,

width (B), wet weight (C) and sea water
temperature at the cultivated station
(D). Solid circle ; Horonai, Open circle
; Shiriya, Solid rectangle ; Same. Vertical

bar ; standard deviation.
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Table 1. Seasonal changes of weight index in three local transplants of Laminaria japonica var. japonica.

Locality Mar. 12 Apr. 9 May 16 Jun. 20 Aug. 5

Horonai 2.77 3.55 4.97 7.23 11.01

Shiriya 3.38 5.68 6.56 7.26 10.93

Same 3.28 4.47 6.10 11.03 -
Blad t ight

Weight index ade wet weight (@) X100

~ Blade length (cm) X Blade width (cm)

Table 2. Seasonal changes of daily growth and decrease (cm,“day) of blade length in thee local transplants

of Laminaria japonica var. japonica.

Duration

of Horonai Shiriya Same
. L Growth Decrease Growth Decrease Growth Decrease
Investigation
1985 Mar. 12—Apr. 9 0.82 —0.66 — — 0.64 0.78
Apr. 9—May 16 0.86 0.92 0.66 1.08 0.35 0.61
May 16—Jun. 20 0.34 1.14 0.30 1.19 0.13 0.62
Jun. 20—Aug. 5 0.07 0.74 0.05 0.54 — -
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On measurement of filtration rate of the scallop,

Patinopecten yessoensis (JAY)

Hazime NAKAYA, Nobuo TAKABAYASHI

Filtration rate of the scallop, Patinopecten yessoensis (JAY) was measured in the laboratory.
Filtration rate was calculated from cell clearance and ranged from 0.63 to 1.17 ¢ /h-g dry wh

at water temperature of 10.1—10.5C.
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Fig. 1 The changing algal concentration with 10
scallops kept in 5 litres. of water.
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Fig. 2. Diagram showing the experimental set up. Not to scale.
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Life history of the stichaeid fish
Alectrias benjamini

Masaru Shiogaki

Alectrias benjamini is a small stichaeid fish, less than 1lcm TL, inhabiting on shallow
rocky shore and usually concealing under the stones, in rocky holes and crevices. It feeds main-
ly polychaetas and small crustaceans such as gammarids and isopods. Its geographical distribution
is relatively wide, from the coast of southern Sakhaline, through northern Japan Sea to Shantung,
China. At breeding season, the sexual dimorphism distinctively develops in the dermal crest
height and coloration.

In the small aquarium, 13 adults fishes (5males, 8 females) collected from Aug. to Nov.,
1982 at the coast of Minmaya, were kept and three spawnings took place under the oyster
shells in Feh., 1983, In each spawning, the spawned female parent was guarding an egg mass
in a separate shell. Eggs were spherical, 1.66~1.75mm in diameter exclusive processes. Egg
membrane was composed of two layers, outer egg membrane was thick and light milky white
and inner one was entire smooth and transparent. Outer membrane formed attaching processes
at the contact faces where neighboring eggs cemented each other. And numerous semi-spherical
small processes were developed on the whole surface of outer membrane. Yolk was transparent
and an oil globule light yellow.

The eggs found at 32-cell stage, developed in the water temperature of 5~9C, and the
hatching took place in 40~47 days later. Newly hatched prolarvae were 8.2~8.8 mm TL
and very slender with a remnant of the yolk and 60 pairs of myomeres. The hatched larvae
were reared in a small aquarium for 51 days, fed with nauplii of brine shrimp Artemia sp.
The larvae grew to 14 mm TL in 34 days from the hatching and the most juveniles commencing
the benthonic life on the hottom of the aquarium and then the secondary pigmentation on the
body abruptly appeared and the body bearing light brown.

Planktonic larvae and juveniles at natural habitats, along the coast of Aomori Pref.,
were numerously collected by means of fish lamp from March to May. The maximum length
of the last free swifnming life at natural habitat was 21.2 mm TL and extraordinary larger than
that of reared specimens being 16.6 mm TL. The morphological differences between the
reared specimens and the collected specimens from natural habitats were detected in some
features.
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2l v X ¥ Alectrias benjamini Jordan and
Snyder (3 4K 1lemkin/ NUndL R X > KEHN 1
fEThHY, ¥4k Stichaeidae, 2.2 v X > Fif
%} Alectriinae, 43 v X > KI§ Alectrias \[ZJ&¥ %
(Jordan and Snyder, 1902 ; Makushok, 1958). Z<f&
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Fig. 1. Fluctuations of water temperature in the aquarium used for spawning and rearing experiments

(in solid line) and at natural habitat, Kami-utetsu, Minmaya (in dotted line).
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£ aH 4 Perinereis brevicirris, 3 2 & ¥ Gammarids,
KRFHEDOT I8 Mysids 4 5 2 724%, 4V TH
4% L CHEfRL 72,

B IURRE PEDNEBRAFEN TR 5 172 3P
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5 e BHIF, KEEEICHSE L 2/AMICEL, BN
CZT A= ®2AL TESZTL—v 3 2L,
PER AT 7o, MBEAMMPOKIERIZE ~9TCHE
a7 Fig 1) JIEIZHET 5 &) ICFEHT
HY, BEVECICONBEIREL L2720, I
WRIAME L Th S IED SRR E & DL THE
gL,

SMEFRORE & L UFHADHEE PEPREBR T
L7z 3503 (Table 2) @95, Nol,203 Ui Bz
PHBEERCSESRD S HBLL, 3L L TR LG
e, BHEICIERL A -7, IIERD 2 A21H
b AR 3 26 H F THEBL IR S ¥ 72No. 3
PEsEA Sz E a5 & ) HIF T2 HEIL, —FIC K=
sfbL7z, s fbifarEEERICML 2, &
FARRE I EINERICH 72 L 0 X [HRIKE 2 v, K
PRI L 9, bkl e L, 59 <GBAL 2, iR
EEBIITOLT, FWICHEL 22D, 4 AUR, K
R L) L HEBRE C, mEICHR L (Fig.
1). @EIZ5 A190 % o1 HRMSE L 72, SEEENT
TI4 a7 Artemiasp. O3 fhEN A EH
Wiz, KEKIZIIIEE 25D 14w L 30D 2FE
DK EAT- 72, EERI L » Ao 4 H25HIC13HE
BOWKSHIL, MWD 7 7 2 BERIZ 3 Wi &
FTODT B L)k o270, B A F 2D 2
WL, M EEIC T 5 Loz Lz, THE
fao@gE, BN, MBI A TCEET IATAI-AT
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FREEL Tk Z¢ 72 L a7,

KARFHADHEE 19854 1 ~ 5 A, #%Rick
FAIEmEICES L, £33 2P RORESFRTE
M OHHREHEN, YAHROERES L 0SB L5
B 3 ATV, 3~ 5 AICHT TEBDORENITF
MAERELL, SNLDERZ Y LIS, FAFTHA
EDOREE # 1T - 72,

ES

A

HIBHDH HERBEPEIR R, NN, Fh—7 7
EHIG A & b CARMEEIS R, HARE A - Fehipk
PEERIS B S P S, R EE, L B A
2RV, KPEFGETEETFREH2»LMONS
(Snyder, 1912 ; Wang and Wang, 1935 327>, 1955 ;
Z<F, 1963 ; BIES - #HiH, 1968 ; L%, 1971 ; Lindberg
and Krasyukova , 1975 ; #&id, 1982 ; Shiogaki,
1985).

ER8BbIUEN HARR B AN R~ ZRigE T
DERERATIE, VT D KE 2 m IR E#ERE T
HESINTEY, Ao, <134, ANT, K, #H
EVo RBIBIZHEA TS, A4+ XK
Dictyosoma burgeri DFEMD L ) IZWIMAHZAS Z &
v, EREGOEECIIEEY Y TEoY L TR
F} Corallinoideae i<°, 2 #'%& Phyllospadix iwatensis
AL, BHEL 2L DERIZAETIHAILKES,
B A ZLXe B, REZERITEL, BRRIC
13 Z2LH, I EICAHS N, FEH Isopods, /s
% H Gastropods 32 517z, BMIIZIZ 2 TR E
fEE 75 T B,

*E

Table 1. Number of mature ovarian eggs of Alectrias benjamini, in the specimens reared

in the aquarium.

No. of TL Total number Egg diameter Fixed
of mature
specimens in mm ovarian eggs in mm date
1 80 550 1.1~1.2 Feb. 21, 1983
2 83 489 1.0~1.2 Feb. 21, 1983
3 83 787 1.1~1.2 Feb. 21, 1983
4 86 705 1.1~1.2 Feb. 21, 1983
5 101 1097 1.1~1.2 Feb. 12, 1983
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BES LU RESROERMEOHEREY LA
T, W14ET4~5cm, 2 HFT8~10emIET S &
HEIN, BREETLanKiBTH B, 12 5 TH
L, FoE# b, iz ek 8 ~10cma 5 fEfK
12D &, 489~1097T#H % (Table 1). JREIRIZ B —#
BEAL, FEEEL OEREMEZ T, RAIRII AL

Fig. 2.

DAL 2 BRI R1F A%, el RAD A S L5
KL bbb, RAIPEINIERL.0~1.2mT, KHHM
25, EIAII BT 2 KN, ARIGRIC
BT 1Moo 1B (Table 3), 1 & v kEBiBIC
BT AFHER D BRI (I - #il, 1980) &5 4
T, BIBKEMTHE 1~ 2 AV EiEAL15,

Mature adults of Alectrias benjamini kept in the aquarium for the spawning experiments. A,

gravid female, 101.0 mm TL, fixed on Feb. 12, 1983 ; B, male, 86.5 mm TL, fixed onFeb. 21,

1983.

SR AREOREEIZ-DV T2 Jordan and Snyder
(1902), Shiogaki (1985) AT TiZ#tdr L T 595,

TRMERI OV T v, EIELE Iz L S
HECIIIEE R o s % ), IREKRIZ E”f@. ?ﬁ%ﬁf
SR &5 1 B & 5 2 SRR T fLIE R e

gt.iﬂ)‘Q. gy - H?,@@?+ﬁ§i%5é*»i(ﬁ . B2
fa‘ifi iﬂ‘&ﬁ‘é 2 %@%@ﬂff‘yﬁ%’ x ‘%v, MEED - By
35, T EHEGHRmEICR
éﬂ{:ﬁ‘%fﬁﬂ'é, %ﬁ%ﬁwn&%%z’f%#@’lﬁ@l%fﬁ
¥, *%‘ Mﬁf‘li*ﬁiﬁ&ﬁé‘i@ﬁi“*‘”ﬁtfﬁ b, i
BT NER A LI RHE RS TH 5, T,
H@HE[FH: INBEEERL Tb, BB, HEOETHK
FUIEINR DB B L EENALNDE LD TH- T,
PESIIA A Cla a2 L Ic (K (Fig. 2).

RRENIZ BT B

KFEN TEI % 3 M OBEIIA A 572 (Table 2). 12H
TS DB EL D ST abﬂ)buéi Tz, 1
Aajizizo 5 5 3 BIERDEI DM KA = 401,
MEEh %8 L TIRIAEES S, HOMELIZ &) L
TE7. 1A22BIZE 7 XN TLHMDFCD AL,
2 H 5 HizNo 1 DEMA RS L7, BRI OV

34 BETEL -7, WMITHMEC, PducHt
:féaw/\%viﬁ;ﬁi?it’fb' %#fiﬁ\m D % HL
BORERERETHLN MEOHKEETILNE

FizTH-12, ﬂﬂiﬁ@ffﬁé’i 3L L, PESRL 2R
fhl o TH Y, PBIZKRE L O 2 REOR#ERK
WTH ), WY IRRE TR % & E O TRET
ATENEI A L L -7z L L, No3 B TIasE
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Table 2. Spawnings of Alectrias benjamini in the aquarium. Diameter of egg membrane is

measured exclusive attaching processes.

Diameter of

TL (mm) of Embryonic .
. Egg mass size egg membrane Discovery Estimated
Spawning No. spawned and development .
(mm) i date spawning date
breeding female stage
mean+tSD
1.7310.04 32 cell-stage
1 44X 26X 16 107 Feb. 5, 1983 a8 Feb. 4, 1983
at discovery
1.7510.04 late morula stage 3
2 34X 26X 13 87 Feb. 16, 1983 at discovery Feb. 14, 198
gastrula stage,
1.66%0.05 blastoderm covering
3 34X 28X 12 99 B Feb. 21, 1983  2/5 of yolk surface;  Feb. 18, 1983

observed on Feb. 23

HHEDIZONT, KEBE X IR TRET B1780°% 5
nr,

WHEIURELE  IBINSAZE2 LAY, HEE
RRECI B R Y, WgET RS, Ly
L, ¥EHTREMBOINOBEIIES THE, N
E T, BOEWTH L, NEIIHERT 20 L0

AT REZ KL, % Bh DIz ko
¢xt%%ﬁﬁsz ZDNERIZ LY L o X
> K Alectrias mutsuensis Shiogaki, 1985 o %t
($R3H, 1985) Mk 5 ICBHE TIx 4 ¢, HLEEPELLS
~175mTdH N, @S EIEFISAC, BB Nics v T
LEEDLNTWINLH Y, ZONREDEHSIZL
2 # L v (Fig. 4A~D). BRI &2 0BT
3 B FIETL.66~1.75mmTd - 72 (Table 2). #Efs
EWO P EI T RN (SR oo RmER 14 &

B /NMERE D Y, RAEHHEDIZ O TEA480
~500um?) KiER 1 I £ & F 5, «mkk SR I E g S i)
TR D B,

2 H 5 HAFBT11EE405712No 1 BEBR % fifZ8 L 72, 32
A & - 72 P13 53Wp R {4 (- S £ IR ] (Fig. 4
A) 125 L, 96EERILIZIZ ) 4 (Fig. 4B), 3338}
B IZIC R TR X 4L (Fig. 4C), 389WEfI #4113
KRS A IR & s L (Fig. 4D), 5520412 (2R
RRABIZE (MY, IRI2) T ROEROLED S5
N EJIcn ), WEEFEE B, v, IHERELEL
12 EHDIMCBER A A S, IEA < A Y, IRk
El14.5~4.9mmi25%2 % 3 (Fig. 4E). 62001212 (2 %
RL, RicZ7T=>nikEr»lo b1, BETNE L
R RIRIE I AR L e N R BB SR L T
5, WA 126.45~6.80mm i %3 2 (Fig. 4F). Jp& R

A 540H B H 3 b A E ), 47H B F TIDIZRFEDY
SMbE gz,

BEIRD 5 3L E TH 0 CLLENTERIRE % B L 72
FiH, 260~280C - HTh - 72,
FHaOHE I LEZORMFAIZ£ES. S0
0.24mm (n=18) T, #F L < MK <, SIS v,
AT R X<, fkfalc <, wmd S & TOILMRIL
KEN42.1% % s 5, SR, K& (PSR EKRC
I D FOEBOREN R DOT, NLFEEE BV 72H8
HomAERE & L) b L URREBORKRES (LT
BEARE L MT 5) nkRItizznFng.e, 7.7,
19.2TH 5, HHAEKEIE0 (174+43) 282 5, &K
IZIFRORBENIT AT, EIED STEE KA L 2
TENDATH D, HEFIBISEEERIC 0~ 2 GEHE
Hm,m%*lﬁﬂAbn I KDL D
A5~ T GEFE S M) ALY, GRS BE
DT B, BEEOREIEP MR I3 E RIS R
BRI ER RS £ TR, WAtz 4T
D BETICEET 225, FRTEZAEL Ty K
FEEP AR AT I 3 BRI A S B A s FNC A L
NM#BFH D2 ~ 3MAE %2 B\ TRk BT
HHAE T AT 5, BHEBE A H T2l S
A, INBOEIHBEAEA SIS, I - EkE 2%
HICEL Twa, Hfdiie9 )t 2553 (Fig. 5A).
b4 HE T 2L R L, ST A
HET A, £E39.1910.32m (n=16) & %4 %, SEEH
13000 L, WDRENH S, R OEREH
L, BEEELEDT2IZELNE, HOROHRR
IFETICHEAEL T3, EE, KE, BRSO KRE
iz #nn7.1, 11.5, 16.6T» % (Fig. 5B).
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Fig. 3. A female parent of Alectrias benjamini in the aquarium, guarding an egg mass in the

nest of oyster shell. Shell was turned up to show breeding female. (Photos, on Feb.

12, 1983).

b 128 HiZi2F 0 £ &EI1310.87 £0.70mm (n= WERICSEL T BEaRYIIAEL, 0%k
17) &7 ), REP B HIZBL, BREOEH» KT IBALMELICET 2, HREFREEIWTKE L2, #
(5,/5). BHIEIbLTrIZ LET 204, HEEKR MoBEFIILEENL OIPRTEL, BHOERK

ICHEHMEDFEEN LT PIZiD LS, KREDOH KomFle b ET 5, Ik EHICHLLRER
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Fig. 4. Embryonic development of Alectrias benjamini, observed on eggs spawned on Feb. 4, 1983. A,
late morula stage, 53 hrs later 32-cell stage ; B, gastrula stage, 96 hrs later ; C, lens formed stage,
333 hrs later ; D, tail developing stage, 389 hrs later ; E, 4.5—4.9 mm long embryo, 552 hrs later ;

F, eyed period, 6.5—6.8 mm long, 629 hrs later. Water temperature of incubator was fluctuating

from 5 to 8 C.

15
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Fig. 5. Reared larvae, juveniles and voung of Alectrias benjamini. A, newly hatched prolarva, 85 mm TL ; B,
early postlarva, 9.8 mm TL, 4 days after the hatching ; C, 11.5 mm TL postlarva, 12 days
after ; D, 14.6 mm TL early juvenile, 21 days after ; E, 16.2 mm TL juvenile, 32 days after, in

the last free swimming life ; F, 15.2 mm TL juvenile, 34 days after, commencing benthonic life ;

G, 17.1 mm TL young, 45 days after.
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o HEH»EDH LN L, IR FOHRE T R
FIFEH IS E2MITLTw5, AKX
(16+43) ##z 5, K, K&, BEHASZOKREEL
iFFn#Fn7.2, 11.0, 13.6TH» 3 (Fig. 5C).
SME#%21H Hicl3fF o £ki313.73+0.80mm (n=
10) &%), KEEELICHY, M- Bl
HIHE A, %n%nm M+6,5+I NiE&KEKIC
ET S, ¥ BHENEEFRNREIIEN TS,
WE%mwmuébkﬁTﬁ,ﬁ%mwm%L@%&
. BHERMRIZSBEC R, TodmidREICKRECE
EHUT T2, Filo e BEFREAHTTEKG, KW, B
RFHcALNS, EHE, K&, RBROKESHEREL

NiZnFN6.8, 7.8, 10.35 % 5T 5 (Fig. 5D).

&ﬁ&maatu JEE A A TGV RS AT L 22 B tHah
, EEHA ) TR BEET LY Ich o7z,
aﬁ&%ﬁﬁkﬁ%f@% PERITEL, HEf
1272, £E15.01+1.15mm (n=11) * KEE,FH
Lo Twd, RKZLCESTEY, - Bk

IFRE v, ﬂIF“ﬂﬁfjﬁTﬁN:ﬁﬁﬁ%Hﬁbﬁiﬁ LTwaa,

IBEAEWR LTS - WS KRR
FETRLE, A ﬁm%éi%ﬂimﬁt,%
DI MEERTTE TEL, T TR NL o &
WL TV EIRL B, AP OBEIES R Lo R
FHI3 FEERIEE A 5, KIBEEFICIH > TR HICM

T3, FEEcid/ ?%ﬁaﬁb*‘ﬁz%ﬁt AR % 58 5 R
*ﬁ%mmeﬁofw - B - BEOKOIZIT
WHFERHTAL T D oﬁﬁ,wm,%%wmmw
EHIZFNFNG6.5,7.9,8.9L%5, ZALDHEAIX
H i DK IEN Tld BEHBER Z 1T - TV 5 5%, &RREIZK
FEEEIC A L T2 EAD S < A b i, TSR
hs, FnFnoEliz DLIX AL 40, C 6,75,
P10 ¢hv, BAEI57 (19+38) ##Hz % (Fig
5E).

SMEEMH ISR PED L OV BEAEFICHITLT

), KM CEREBHE LT CRREL T3, &
HATEICAT L2 L OB A AR D &R 1314.82
+0.51mm (n=15) TH N, KEKOVBIENOFEBUEL
WERED B ) BIROEDIRE N, 72, KEANTH
R EFEE BT T 5 L0, EAEF~BITL TH
LT, FEL72ARKNDLONERIIZNETN
14.86170.43 (n=5), 14.47+0.56mn (n=15) &
FHCHGTRIA BZIZ A S L\,

JEE A A E ~F AT L 72 2B 15 2em o HE MR (Fig. 5F) T
13, RERLHEIC/MIGEIERL TB), REREE
2L, EIRESEZET L, WL L IRREEIC K
ROFEN A LN DG, ITHERIZHEEL T35, Bk

BT L DEEE LY, B8 REOBIFIIEAGEYL
242, BEBEKBIEIREBICESRBELTW
SHE TMIIZRRR L T3, BEEIZZDEET S
Bk, EER, KE, BiMREoRELIZEN
FN6.1, 7.4, 9.1 % >T\w5,

L1450 HoHfEMIZ£K15.94£0.68mm (n=10)
70, £E17.1mm (Fig. 5G) o 3% fallic &
LTz, SHEmORK, M- Bilis X 0 RBMms M
R L v, %u@%*%mé%%t HE
BERHLIITEHAEYRET S, 1 - BligRERIIcHL
JEﬁﬁmWénfbn,wmI¢ﬁLL\ kT
WD LD, WHOERIIREET, ZOEEISR
g2 M2 2o, EROBEIZRTLT TOATTHY,

FWENATE L T, REBENC Z 28I
nwv, BREBLUeERIC ﬁméﬁIFﬁﬁciﬁ?ﬁﬁﬁF‘i%
WU T, 1FEAEBID A SN L h -T2, HE, K
DEEIEFNFNS5.4, 7.3 % - T3 (Fig. 5G).
RARREDIFHER

REKIFED R =) > EEERICOCTHS L, f
B LIZEROREAR L A TH L) OFEAED S LD D
T, HREEMICOWTHIRL 72 (Fig. 6A~F). AE
W COARFTHER O HBUIK DL Table 3 (2R L 72
ko, 3~5RICBLATEY), REFEBROHM
AR TR KAR S To B (LT - 1, 1980)
ELECABRLTD

EEREA (AR ) & RRBA(EE) L OMIicA LN S’
ERFHEIZLI T L) ICER &N D, 1) RKEERTIE
KEhmEe s 2) FEEATE, £RICHED D IRENK

12 SRR Al L THE LB A LN vl
LT, RRBEARTIIRIFRILIRE, IR AN
ALV 3) REMERTIIRD BRI A LKA
L TndZ e 5 4) FHEERPORAERIIRE
FEART2].2m, fEIEARTI6.6mTHY), ZOEIEL
v, Thabb, ROKEN TOEE KT TIE, KK
TR OBRRSE L) LB CBMMAATL, FcKESE
EBAITLTCLEILNTHA) 5 5) KKIERTIZE
Mk (RESHOIRERIE) 3R RELMIZERT 2
CHidnv, EEEATIEREICECERLTW

6) MFHDFEEDEELHITIIZED VD, HA IR
BUCI3BHE L Z B LN, REBERTEZW, I4b
H, FBEEARTI7~19+38~43=57~60TH % D%t
L TRRIEARD Z 11318+45~47=63~65TH 5, b
M REL B & O KIS BB R THRES KK
BATYH, FBIZEy (2 - B, 1980), ZDEK
EL T, SPRAEMMTPOKBDOBELEZ b, E
BREBR TR NI RIBNOBEFZ T WK AL
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Fig. 6. Larvae and juveniles of Alectrias benjamini collected by means of fish lamp. A, 81 mm TL

postlarva ; B, 126 mm TL postlarva ; C, 147 mm TL early juvenile ; D, 16.3 mm TL
juvenile ; E, 16.8 mm TL juvenile ; F, 18.6 mm TL juvenile, in the last planktonic life.
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Table 3. Occurrences of larvae and juveniles of Alectrias benjamini, collected by means of

fish lamp at three localities of Aomori Pref.

Catched specimens

Coll. Coll. Coll. WT Locali
No. Date Time No.of = Range of TL () ocality
spec. (mm)
March 13, 18 : 44 ~ Minato-machi,
! 1985 22+ 20 8 8.3~10.9 48 Aomori City
March 18, 20 1 15~ .
2 1985 93 20 2,779 8.0~10.9 6.2 Ditto
3 March 24, 18 : 00 ~ Kami-utetsu,
1985 221 00 246 92~133  unrecorded  pfinay,
March 29, 19 : 20~ . .
4 1985 99 - 15 1,201 9.3~13.2 6.6 Minato-machi
April 9, 19 : 27~
[ [~ s
5 1985 99 - 95 209 95~17.3 9.5 Ditto
6 April 16, 18 : 30~ Moura, Hiranai-
1985 20 : 10 584 10.6~21.2 69 machi
May 2, 18 : 00~ .
7 1985 21 - 00 63 11.0~18.7 11.1 Ditto
May 11, 19 : 00~ .
8 1985 99 - 30 6 15.3~16.8 unrecorded Kami-utetsu

THEMSNZRKEIL Y LEKE T TREDMEA T
»HrEzZ N5, (Figs. 5 6).
7% 1 8% o 3 iE
BAlCBWTIE, BEE3 ~ 4 REREE EU#D
BRI 13 4250 ~ 300m D S Y@ A v ICE A 2
ZEL S ETICHICHEEL Twb, ZonREILE
<, ERH3omALE TIE 4B Th 207, LI
LREDALND, £RK38mD L D T2 K150~ 175
DB AR R ARIE R Ric 1 ~ 25k % 5
THABDL OB T2, RAOmE#% T8
133 ~5C2, ZOXhMIIEHESE S REHE FIoEL
T, BIWIELIZESECH B, £R50m Tl A
W ARE R 58, BAICIEDY, FoSmizT T
(BB 3R EE RIS L TH Y, BFIZ175~200um
ThHb, £R70mT, #FI$225~300um2EL, #HN
FEIIIITIERT 555, RIS & 08 - B
JECER I (3 EEEE I D,

I F O FIE

17~ 18mDEAEFEBITROEBFREA T,
R S ) B (2 WS & HERR IR R & T L A7 <
vy, R RS (B8 - IBRRE-R%E) A4
WELZL, KHFOREEKEBTEAD L O HEL T

WBDE AL TIATL T3, £R26mm KR
PREEATIIIAMREE B L 2 /B0 213135%
BLTHY, SEEHE AL RS TR, 20tk
il BB E BRI IR B OB T OB D ER#NE T
HERELTw3,

ok, HEIEROESTADERIZ, BEE
(FRCIRFEE) DR, FZEBEEIHZLDEEZ

5 Z
S, BRENRZE2 L 2L0EALENE,

i i

At FBOERBERLE L SIS N4 L
X X R EIIIN, HEBOTEBIC B W T F L ViR
DEEDHLIDE, AHOIEIZ L7 L0 » X RDOZE N
EVLKREL, o, MIEIZ LY IEL, IEREO
AL L VIR, AEHETH B (HEH, 1985), F7o,
SMUTEDOKREZ LA RE L, BEROE
FUCIZ LT OB - 2l saH 5, 1) SEIAEO S
BFEIIIARETILEE LEE 25w (Avay vy X
RTIE5~7M), 2) BEEFEHOREBRBIZS
~TEELZG (L7 48 v X2 BTIE8~10MH),

3) HHEEOB AR ALIC BV TIPS,
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F 72, HEANKEIZE - (5, 1986),

FHR AN TH 2HEIOERDOREL A D &,
SIS 3w & IRFRIS R ik T L A2 2 DRI
%, BIEEE TEBMNLREES A LN\, ZOH)
ok foEEBEIRERD=X T /47 E
Pseudalectrias 3 £ O % % 7 + 4 7 )& Alectridium %
BORFORBEBER L TH D, 2D i, %A Z
TRELIERZ2LOL Y v X £& Alectrias #
> ) X RIE Anoplarchus 83 D F H K HD%5%
DET, IVHELTWBZ & 2MENTRL T3 Y
DTH D,

AENEREIZELCECLDLEDLNED, Zh
LIZREMOME~KE TALNE LT, AL
R, B L Cv 2fEKTH S, Jordan and
Snyder (1902) TI3ARIZKE D5.8f5 % L T35,
FEHDGIMEIZS A~T.01 L BRI KRE VL, E-5 T,
RRBHEFOREGOMESMLII EELT L » > hHH %
LTHDI,

BHOMAEDE L WERE R T A A EA~ T
BEAIZIZERDOHNEEL ) Z 2 h D b, REDOHA
TIREABTENND L O L, BEBITHA£EAE
FERD S IZRDHEAMEIANZ D H e h o 72, 5L
39HHIC, MEROFEAFEZHEIT T2, F
TICBEAEFEARITL T2 Lo s EEAIZHIIKL
EREZIT- 12FR, FHEGECH D LN TELE
£14.38%0.66mm (n=17), EKEBITHLHDTFHE
F£15.36+0.47om (n=21) T& "), WEHEIZHH9H
FEEHRD SN (EHMERE9%).
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ABFEOTGE T R SEFRIREM [ 55 2 5
NIRRT > 72, Z 21z, FIERESR IRy
M EOBIR AR E C sl L B3,

51 2K

PR - HriFR—. 1968. ZFEiGF O MA,
sefmpaEd 1 0 148—152, pl. 9.

AHFEA, 1963, (LEO B (EEHEWEEN RS,
5 :12—-32.

Jordan, D. S. and J. O. Snyder. 1902. A review of
the blennoid fishes from Japan. Proc. U. S.
Natn. Mus., 25 (1293) : 441—504.

Lindberg, G. U. and Z. V. Krasyukova. 1975. Fishes
of the Sea of Japan and the adjacent areas of
the Sea of Okhotsk and the Yellow Sea. 4. Akad.
Nauk SSSR., Leningrad, 463 pp.

Makushok, V. M. 1958. The morphology and classi-

fication of the northern blennioid fishes (Stich-

A

aeoidae, Blennioidei, Pisces). Trud. Zool. Inst.
Akad. Nauk SSSR., 25 : 3 —129.
SRIEME. 1982. HAEEASHE B HAEKERKRY
#, 1 + 36 pp.

Shiogaki, M. 1985. A new stichaeid fish of the genus
Alectrias from Mutsu Bay, northern Japan. Japan.
J. Ichthyol., 32 : 305—315.

IR 1985, L VAL » X ROERRE. FHREK
PERATE - > v —BFFE i, 4 0 11-20.

Snyder, J. O. 1912. Japanese shore fishes collected
by the United States Bureau of Fisheries
Steamer “Albatross” Expedition of 1906. Proc.
U. S. Natn. Mus., 42(1909) : 399—450, pls. 51
—61.

EEHAZ - RRHK.
35 X > K HOMAIT B0 5 1R 7R,
K REF I e, 311 16—49.

B 1971, dvigEniieE SO H & B sn K
PER BRI, 13:161—102.

Wang, K. F. and S. C. Wang. 1935. Study of the
teleost fishes of coastal region of Shantung.
III. Cont. Biol. Lab. Sci. Soc. China, 11 : 165
—237.

INTHE - FILMERE, 1980, AKBEICHILT 5 HE(TF M —
TR, HREKRFBFEFEAT KRR BT > 57—
#HE, 6 :13-19.

RETR - BUE SR - ERHE - EUR - @30 - FoUE.
1955. @i EAARE, Bt dbs,
362 pp.

1980. At Al i 380U 3R
JeiE

~



ENRl 4T

wm & F*
T E

BN R AT

19875 8 B

EHRBKEEEE ¥ —
039—34 BB 2 EETHAT
KFFEET A A0

M —+t 1 ENRI

030 BHNTATEMFIATTI
Tel (0177) 38—2311




SCIENTIFIC RERORTS
OF
AQUACULTURE CENTER AOMORI PREFECTURE
NO.5 1987.
CONTENTS

NOTOYA, M. and MATSUMIYA, T. : Seasonal growth in transplants of Laminaria japonica

var. japonica at Kodomari, Aomori Prefecture. «««--ccoooeoveeieriii

NAKAYA, H. and TAKABAYASHI, N. : On measurement of filtration rate of the scallop,
Patinopecten 1eSS0ensis (Y mrrer et e

SHIOGAKI, M. : Life history of the stichaeid fish Alectrias benjaming «------eevevveeiiiiiiiniiniiniii..,

AQUACULTURE CENTER AOMORI PREFECTURE
Moura, Hiranai, Aomori Pref. 039—34 Japan.



	0a-hyoshi
	0b-mokuji
	1-5
	7-8
	9-12
	20a-okuduke
	20b-urahyoshi

