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Opisthocentrus tenuis Bean and Bean, 1897, is known from Hokkaido, Mutsu Bay, Aomori
Pref., Iwate Pref. and Sado Island in Niigata Pref. This species dwells in small schools among
Zostera in Mutsu Bay. It feeds mainly on benthic gammarids and caprellids, and usually swims
slowly above the bottom in an L-shaped posture by fanning its large pectoral fins.

In Mutsu Bay, the spawning period seems to extend from early December to late January.
The water temperature during this period falls to 5~ 10°C. From experiences with spawning
experiments in the aquarium and observations on natural egg masses, the egg mass is always guarded
by the spawned female. For studies in a small aquarium, a vinyl pipe was used as the spawning
nest. In the natural site at Moura, Mutsu Bay, 5to 6 m deep, each egg mass was found with
the female parent coiled about it in a nest on the stony bottom. A female spawns only one time in
one spawning season.

Eggs are attached to each other by their adhesive points, though they have no adhesive pro-
cesses, and form a single spherical egg mass about 3 cm in diameter. The egg is translucent. The
yolk is colorless, containing a large light yellow oil globule and many small ones with white cloudy
materials surrounding the large oil globule. The egg membrane is about 2.3 mm in diameter.

Eggs spawned in the aquarium developed in water temperature varing from 4.6 to 8.0°C and
larvae hatched about 58 to 64 days after the spawning. Newly hatched prolarvae, provided with
large remnants of yolk, are slender and 11.0 to 11.8 mm in total length. The newly hatched pro-
larvae reach the postlarval stage about 20 days after hatching. Hatched larvae were reared in a
small vessel for about two months. They were fed nauplii of brine shrimp Artemia sp., but the
largest one reached only 19.0 mm.

In May, 1979, at Moura, young fish, some more than 3 cm TL., were observed swimming close to

the bottom in schools.

From examinations of over four hundred specimens collected from Mutsu

Bay, one year old fish seemed to grow to 6 to 10 cm TL., two year olds to 11 to 15 cm and three

year olds to 16 to 19 cm. Most fish attain sexual maturity in two years.

in most fish.

The life span is two years

(Aomori Prefectural Fisheries Experimental Station, Ohwada, Ajigasawa, Aomori-ken 038-26,

Japan)
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Fig. 1. Adult fishes of Opisthocentrus tenuis. A: Gravid female, 137 mm TL., collected from Shirasu,
Mutsu Bay, on Dec. 10, 1978. B: Matured male, 129 mm, Moura, Mutsu Bay, Nov. 13, 1978.
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Fig. 2. Size frequency of Opisthocentrus tenuis.
May 27, 1979.
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Specimens were collected from Shirasu, Mutsu Bay,Ton
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IMLTwh, EREEEALRI. BEEDITHVGER
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b bits (Table 2).

Table 2 /R L1cIEHE & Bbh b 3EOEINIV-TH
P A THTERBR, w2 T 51 DERIIEIEGE &
LTHRIAZhigh - .

LSEOERTITEITIHC OV TUIMEBTEX ko 1o
A, 1,20 HOEIROFARITIT <A 7P THER A HE
BE KRR TEAL, BiEZ P - WIRDEINMITH &
Bbh 78, EE T & (Fig 3A).

EIRTOBERORIERT R, FCHE - BigiigEo Bt
BEETHDH. FUONROEIIIMO TR I D XL
b, FRBICHEQIBREEYETS (Fig. I1B). » v
DOHETIIHFENED LW hRBMbh T 5 (EE,
REF) H, KETRED RIS,

ERINRIIRRBAEAEL, TOoKREILE
1% 28~33mm, G 18~23 mm T, HAEGEYETS.

ORBRORET 3 Bl & LW EINC S » i zhTh
WoTED, WFhb o THTERRD I E X
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ERDEDEEOREL D, HDHWILGELEERE DR
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4. MELTIMARLE
KEENEICE bRt 3 IO IIEOF 5 E 13 2.28
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Table 1. Number of ovarian eggs of Opisthocentrus tenuis.

No. of TL

Igl(;vof V'Dirameter of

Collection

- . Age ovarian  of ovarian Locality
specimens in mm cggs eggs in mm date
1 121 2 397 0.9~1.0 Dec. 10, 1978 Shirasu, Mutsu Bay
2 122 2 555 1.4~1.7 ditto ditto
3 135 2 760 2.0~2.3 Dec. 31, 1978 ditto
4 177 3 2,217 0.9~1.1 Nov. 3, 1975 Yomogida, Mutsu Bay

Table 2. Spawnings of Opisthocentrus tenuis in the aquarium.

TL of Diameter of

No. of ng?g n(:;, d Eggmde?]\::llop N Size of egg  spawned egg membrane szé:trgng
spawnings spawnin stage mass in mm female in mm estimated
p g g in mm Mean+4SD
1 Dec. 25, 1978 early blastula 28x19x18 132 2.2840 05 Dec. 21, 1978 o
(n=45)
2 Dec. 30, 1978 before first 33x22x19 127 2.3440.04 Dec. 29, 1978
cleavage (n=31)
3 Jan. 3, 1979 morula 33x22x23 120 2.3040.06 Jan. 1, 1979
(n=40)
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Fig. 3. Spawning of Opisthocentrus tenuis in the aquarium. A: Mating pair in vinyl pipe. B: The

female, guarding the egg mass.
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KRG b SAE LI DfE L 197948 1 ] 26 114-
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Fig. 4. Embryonic development of Optisthocentrus tenuis. A: Before the first cleavage. B: Morula
stage, 26 hrs after A. C: Gastrula stage, 99 hrs after. D: Blastoderm covering 1/3 of the yolk,
121 hrs after. E: Blastoderm covering 2/3 of the yolk, 146 hrs after. F: 174 hrs after. G: Optic
vesicles appeared, 218 hrs after. H: 26 myomere stage, 292 hrs after. 1: 297 hrs after. J: 18 days

after. K: Eyes slightly pigmented, 26 days after.

L: 31 days after. M: 32 days after. N: Eyed

period, 40 days after. O: 51 days after. P: Just before hatching, 57 days after.

T, BEirRobhico. B bEEE SO
BEEATH £ T2 8~10 H, X BICERERETIZ 3~5 [
N UEET R ed. Ko EPR LA ALMRS € TEK
RCESEREOER R BN, S HIIIME,»D 3~5
BRI BT, EMAEO TS 1 EF20 RO
BaRhr L7, 50~69 (M17.5i3hy, R AmIEH
C1lEAbR. ZOoRETIATHCRAERE K
¥, fho@EEHnaREbLLRL. FHREEEEE 65
~67 21~23+43~45) *¥x 5 (ERBEONME 121
Bizo¥, BHEBHIL 64~65 (22~23+41~44)) (Fig.
S5A).
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BT, @ LE 0~3 ) o) BaRkariibh, &
MO Ecs. INERXILSBCRELTVS. &8
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T4 vy a ) VT EREARL TV EETKREE R
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Fig. 5. Reared larvae and a wild young of Opisthocentrus tenuis. A: Newly hatched prolarva, 11.3 mm
TL. B: 11.7 mm prolarva, 6 days after the hatching. C: 14.2 mm early postlarva, 20 days after.
D: 17.7 mm postlarva, 44 days after. E: 19.0 mm postlarva, 56 days after. F: 32.5mm wild
young, collected from the habitat at Moura, Mutsu Bay.
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By, EETHETELTLID2IKics T 5.

SAEt% 44 B Ho&K 17.7 mm OHEIAFF (Fig. SD)
AESHL, B, BERELETRE D LR,
BELFERIRLSC LR LR T Ch TR
BdhAB, kY, FRgcrBaERotE, ®REY
I BRI DR S,

S1btk 56 B Ho£&Rk 19.0 mm o#jifF & (Fig. SE)
T RIEDELFI ) IER TH B, W, BEEMEEEE
EOFRFLENR TS, kg EBisciithth 17~
18 &, 747 &hAbh B2, FORETFHL, MR
FATREEEN E R E LT\ 5. BHERRIZRLK
ERELTORRW., Fiic, BT LRSS D
BaFNo 2 kofivnabh, BB RA BT T
5., WEPFZELTOED, MIEFLEC6ED, T
M85 DIFIE B2 LT 3 o/ NEAFERBEIL Y,
FHLCEHE s, FESHIEOYETS.

[ S A 10 Richg 744 BIEH T D HEREL
t:4&E 325 mm (MEEA) oFf%r Fig. SF mRL

— 325 —



fa¥izeMezE  Japan. J. Ichthyol. 28(3), 1981

3

7o, BHIEOHMMHEANE L L, HEIX+ T 6 o
BRI HY T2 BEAHBE LT 5. BZIAH
BRI S ERORBEBEIERIho2H), ZhbD
Biraly, BT L MOTVu5. HEBORKEER LG
IFER LT 50, JIERE D pitorgan XL b h oy,
WHER AR OBSIT FEICIER L Tuhsws, £72, K
ERADOHELE 2 2WER, MBELRTOABRILARD
Ricws., &gk D. LIX, A. 11, 36, P. 19, C. 8-+7
LR ThERCEL TV 5.

ek, A S A 12 A, A+ vz —-EDETT->
LEKBECIE, AfEo£E 3~4cm OFAIIK
BaA~Sm OB THE R L TERETRZFEL TV .

20

# 4
AR v F EERNEIR, BEXER LTINS R
& LT\ 5% 4 oic, Ochiai and Fuji (1980) oM k¥R
DEHBLC KT S 7 v FDO=F 0¥ — i3 5 P58
BB B, ZONTERPIHHEEOCEL, FEHK, &

Table 3.

R IO =R ¥ - BERHRFE LT, HETDEEN
DELIRSS. HEBMOBELE»DLEL T, HEH
BolAh~F v in OREFETHHAEELLND.
¥io, R B (1980) 3B ABEHRB X OLERT
BELLY VFOF. #A (BB 12.26~22.07mm) %
HR, LML Tw52, ZhbREENABTERTEL
NF e K COETRLOREEHL TED, ~F e
oL RAEERS, ZohT, IMOMEORECH
5 BENCOWT, A& 184 mm RECENLT D Lk
NTWBD, EENEEHEOFAFTEACOWTARICEDT
DX S IEEREILIEDHRY, TOMEBIXIRIE
—FEL T, 202 &, # HAaogRoOREE
O EFOEN R EE BT 5B AT, BEEAR
MRV D Z L 3ABEYTHH LA L T &
5.

~F e HOOIBLEETH D, 20, IIERESN
BET A HTCLEERAFFRENERINT. FAED
¥y (FE, £F%H), RABOY v 7y F R EE

Variations in the sexes of egg mass guarding parents in the superfamily Stichaeoidae
(Makushok, 1958). M, male; F, female; M+F, both sexes. Asterisks after Wirtz (1977).

Species

Sexes of
guarding parents

Stichaeidae
Stichaeinae

References

Ernogrammus hexagrammus M Fujita and Uchida, 1959

Ulvaria subbifurcata M LeDrew and Green, 1975*
Chirolophinae

Chirolophis japonicus F Shiota, 1978; Shiogaki, unpublished

Chirolophis ascanii F Ehrenbaum, 1904*; Dunker and

Ladiges, 1960*

Opisthocentrinae

Opisthocentrus ocellatus F Shiogaki, unpublished

Opisthocentrus tenuis F Shiogaki, this paper
Alectriinae

Alectrias alectrolophus F Shiogaki, unpublished

Anoplarchus purpurescens F Shultz and DeLacy, 1932
Xiphisterinae

Dictyosoma burgeri M Shiogaki and Dotsu, 1972a

Xiphister atropurpureus M, F, M+F Wourms and Evans, 1974*

M Marliave and DeMartini, 1977
Xiphister mucosus M Marliave and DeMartini, 1977
Pholidae

Pholis gunnellus M, F, M+F Qasim, 1957

Pholis ornatus M+F Fitch and Lavenberg, 1975*

Pholis nebulosus M, F, M+F Uchida, 1930; Sato, 1963

Anarhichadidae

Anarhichas lupus F Barsukov, 1972*; Marwedel, 1977

Anarhichas orientalis F Honma, p. c.

Anarhichthys ocellatus F, M+F Hook, 1969; Fitch and Lavenberg, 1975*
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Chirolophinae 2 @452 74+ v 4 (EH, 1978) KXk
O'F v AEl Pholidae iZ)JB3 %+ v+ Pholis nebulosus
(HE, RERK) oxh @R THD. —7F, T
BREXYETHENMBNTHD DL &Y =5 OF
Dz = HOHEL Stichaeinae BT 5 2 A 2 H P
Ernogrammus hexagrammus (#H « AH, 1959), v
¥ ¥ VAR Alectriinae 2@ +A5F 2 Ay v F A
Alectrias alectrolophus (5105, KFKF), 7 3 » # ok}
Xiphisterinae {Zf@$+5% % 1 + v ¥ v £ Dictyosoma
burgeri (Y510 « 5EHE, 1972a) THDH, D5 5HL LAY
HOLFZAY v FVED2ETIRIMEEECE O
Rig@PERDPRELR iz T3, 20X, ~F
v r # COIEDIEIL 4 v = # 2 Efl Stichaeoidae
(Makushok, 1958) i b CIXRIANIZER B 5 &
Wz B0%, IEDIE & L5 R & ORI BB
DoHbhT, BOGENNTEOEEBEGFNEDBRS
X5THB.

FUYABRBREOS L, MAREEIhSZA V¥ v H
kBl Blennioidae (Gosline, 1971) faE CIIIME#E Lizig
Bt ie S HER B b, Flfbc | Bais L CEARD
FHohTkh, RROIEE 23 0IERE IhTuisn
(Breder and Rosen, 1966; &, 1936; &1L, 1938;
K. 19545 @R, 1961; g6« g, 1972b; i -
SEEE, 1973; JEEL « KM, 1973; $Kizahs, 1978; EH: «
M. 1980). La-L, Wirtz (1977) (ZJAFE7CHFFEIC X
D, A4V FVEERERICE TSRO IMEEITY
B5LDELT, AV FvERD 2% Alticus andersonii,
Haptogenys bipunctata, Chaenopsidae F} o 1 ff,
Chaenopsis ocellatus % H\FTxbh, 612, KEIS
B NBERR Y T 0L LT, 7HeFvEf
Clinidae o 4#&, Clinitrachus argentatus, Gibbonsia
elegans, Neoclinus uninotatus, Paraclinus marmoratus
ERELTWEH, ThbiIeEoh s {Hnis
ThdLan, —7 HRELEhD 2y =70k
BT ST B EIMERIZS v ¥ v A LR AR LS8
B> THILBR T, ZhETabhTuhb
RO Tk, IS LIcRROIp /e L, {4
CHETHZ L. LT, IR 3 —
Fin HHVCEHEREIMETECTRET S L ST
% (Breder and Rosen, 1966; Wirtz, 1977). Table 3
C, 2y =y ERAEIDS b, IREEREE T
BARomABEL IR TV 5 35 17 >0 TGRL
7z. % # Cf Ptilichthyidae i oW Tz h ¥ T
CEbhToiewn., Az iy, ¥V RETiigd 5
USEIHERE S DT, Fhod A p 3 v A BE IR (R TE

DEENRDBND., —F, 2o =noRTEsY =42
WEL 7 3 A FoHEEHRETILEEN, WY 2y Sy F
VAR, AF A XFFWEL AV FREHRAET
MR IR E R O RE,S A LR TR D, BdH o irE
FHC X b Z oMt DE AN R > Tnb., Lo L, &
fhE LTaBE, AERABECSO TR IMEES
WA RTENLSEV2 D, COZ LITROHEEE D
A Y FYRERBELOF L WHER LS. AET
Abh b Sk IMREEEOh T, HRACTOE.D
REDAZDNDHHFHISSRTH Y, ~F ook
e $h2 =4 ERBBOFELWEHD 1 HEE
2 bhb.

LaL, MUsy=n BBk T, 4 A 2H
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