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Gonadal Maturation of Female Ribbon Prickleback in Funka Bay, Hokkaido

Hiroyuki Tsutsui,* Toshikuni Nakatani,* Tetsuya Takatsu,* and Toyomi Takahashi*

Gonadal maturation of female ribbon prickleback, Lumpenus sagitta, collected in Funka Bay,
Hokkaido, from September 1991 to Mayebruary 1994 was examined histologically. Oocytes from
the chromatin nucleolus stage to the migratory nucleus stage were observed in the ovary. Based on
the developmental stages of ovarian eggs, the maturity of female of L. sagitta was divided into five
stages: the yolk vesicle stage, the oil drop stage, the early yolk formation stage, the late yolk forma-
tion stage and the migratory nucleus stage. In January, 91.6% of the femals had oocytes at the yolk
vesicle stage and 8.4% at the oil drop stage. In the same period, postovulatory follicles were found in
the ovary. Percentages of oocytes at the oil drop stage increased to 80% in May. In the middle of Sep-
tember, all of the females were in the late yolk formation stage. In Novemver, many oocytes at the
migratory nucleus stage were observed. These observations, indicate that L. sagitfa spawn from De-

cember to January in Funka Bay.
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Fig. 1. Bottom topography and sampling area
(striped area) in Funka Bay and offshore
waters.
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Fig. 2. Seasonal change in gonadosomatic index

(GSI=gonad weight x 102/body weight) of fe-
male L. sagitfa collected in Funka Bay from
September 1991 to May 1994.

Each point and bar represent the mean and
standard deviation. Numerals above bars
represent the numbers of fish examined. &:
1991, ©0:1992, ®: 1993, o: 1994.

DIV VLY E 59, PASETCHRERICEE S,
IERIIRECE EKEXI B, ROMCHRELZ S
DT,

5) vhEkER (Fig. 3-F, G)

FROBEREPH 250 um 1I0ZT 5 L, HREFR? LB
ORI T, ZERRROEE & L TBRE SN 58N
HET 5, I, IERLIDDIKRELS, "I FFVY
VRIIVVICHEHRESLY, PASEICLRIGE R S 7%
[N

AR CIRMBROBH 2T - o, T OERIT
HWEREEZ BN S,

6) UPETEEGETHE (Fig. 3-H)

POBEEA L L7 400 um 12705 &, HEOFRR)»
BABIC T TAT PRV U BT S IPE RN
e 5, COBERIIREICH REx2HL, MigESd
EEIND, INERIIMREIHEERICESY 5,

7)  IREERUER (Fig. 3-1)

IOBEERB L ZF 700 um ICFE$ 5 A, IFEERNIT
K L7 MR E A e S0 5, IR MBS



W KEIT d50) B 7 F D HER O MR 709

Fig. 3. Photomicrographs of sections of oocytes from female L. sagiffa collected in Funka Bay from September
1991 to May 1994.

A: chromatin nucleolus stage. Scale bar =10 um, B: early peri-nucleolus stage. Scale bar=10 ym, C: late
peri-nucleolus stage. Scale bar =20 um, D: yolk vesicle stage. yv yolk vesicle. Scale bar =50 um, E: yolk vesi-
cle stage. Bouin’s fluid and PAS preparation, F: oil drop stage. od oil drop. Scale bar =50 um, G: oil drop
stage. Bouin’s fluid and PAS preparation, H: early yolk stage. yg yolk globules. Scale bar=100 pym, I: late
yolk stage. Scale bar =100 um, J: migratory nucleus stage. # nucleus. Scale bar =100 ym. K: empty follicle.
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Fig. 4. Frequency distributions of egg diameter
of L. sagitta collected in Funka Bay from Sep-
tember 1991 to May 1992.

NI/ A LR E NI,

7 FE VMR ORINE & i b FEOLEA IR O
BErd Il TOLO>KKS L, BAEORHELA
Table 117, BLEAEE & GSI L OBEfR% Table 2 1277 L
720

1. UiEshafl : gnEfafiz colrsxy, 1ABL
U2ADOKREEZABLUL AO—HB I ORHO L
DTH o720 1 AB LU 2 BOMBEECIIIPEERE <,
BRI L UHINE (Fig. 3-K) 2EESh, BEAL
TN AEEBEEN T\, GSIITFEH 0.64 T4
TORMER L TR MENERR L7,

M. B : 1 B4 65 BTl T OREEDMEE
RHEBEL, FOE&1T5 BIcizLeEko 80% ozl /o,
GSI [3BIH & Nk & B b3 <, FH 074 TH-
726

M. DPEERLATET : 199349 A 1 HICERE S N/E
ED5H 2BENRZORIDLDTH -7z, GSIITX
nzn 121 » 1.68 Th -7,

V. IREMESE - - 2T, IREREILRTORE:

Table 1. Seasonal change in maturity composition
of female L. sagitta collected in Funka Bay
from September 1991 to February 1994

Number of Maturity Stage*
Month fish

examined 1 II ar  1iv Vv

Jan. 1992 12 91.6 8.4

Feb. 1994 22 81.8 18.2
Mar. 1992 12 58.3 41.7
May 1992 15 20.0 80.0

Sep. 1993 10 20.0 80.0
Sep. 1991 13 100
Nov. 1992 6 11.1 88.9

* Stage I: Yolk vesicle stage, Stage II: Oil drop stage, Stage
II1: Early yolk formation stage, Stage IV: Late yolk forma-
tion stage, Stage V: Migratory nucleus stage.

Table 2. Means, standard deviations, and ranges of GSI of female L. sagitta from yolk vesicle stage to migratory

nucleus stage

Number of Gonadosomatic index
Maturity fish

examined Mean+SD Range
Yolk vesicle stage 38 0.64+0.17 0.37-1.00
Oil drop stage 22 0.74£0.17 0.51-1.09
Early yolk formation stage 2 1.21-1.68
Late yolk formation stage 18 2.99+0.87 1.76-5.15
Migratory nucleus stage 6 6.76+1.28 5.08-8.68

Samples were collected in Funka Bay from September 1991 to Feburary 1994.
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