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Gonadal Maturation of Female Rainbow Smelt
Osmerus eperlanus mordax in Funka Bay, Hokkaido*!

Ken Inokuchi*?, Toshikuni Nakatani*2,
Tetsuya Takatsu,*? and Toyomi Takahashi*2

Rainbow smelt Osmerus eperlanus mordax, were collected during May 1993 to April 1995 from
Funka Bay, Hokkaido, and the Yamazaki and Rukotsu rivers, which flow into the western side of the
bay. Ovarian eggs from females were examined histologically. Oocytes from the chromatin-nucleolus
stage to the ripe stage were found in the ovaries. From May to August, females had immature oo-
cytes in the yolkless stage and yolk vesicle stage. Postovulatory follicles were also found in the ova-
ries of females collected from the bay in May. After November, a bimodal distribution of egg di-
ameter was observed. More advanced oocytes developed from the primary-yolk stage in November
to the migratory-nucleus stage in April. These observations indicate that group-synchronous oocyte
development occurred.

All cocytes in the migratory-nucleus stage from females collected by set nets in the coastal area
off Mori were found in late April. From late April to mid-May, oocytes of females collected from the
two rivers were in the ripe stage. These results suggest that rainbow smelt inhabiting Funka Bay
spawn from late April to mid-May in the rivers flowing into the western coast of the bay. Visual ob-
servations of adults in the rivers and the developmental process of oocytes indicate that rainbow

smelt return to the sea after spawning.

F—T— F KIS, FavUvAd, R, DIRERREA, IR

& 1 ™ Y v & Osmerus eperlanus mordax V3 5P 5% 38,
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Fig. 1. Sampling area and bottom contours in
Funka Bay (A), Yamazaki River and Rukotsu
River (B).

®: Sampling stations
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Fig. 2. Qocytes of female Osmerus eperlanus mordax in Funka Bay and Yamazaki River from April 1993 to
April 1995.
A. Oocyte in the chromatin nucleolus stage (< 1000)
B. QOocyte in the early peri-nucleolus stage (<400)
C. Oocyte in the late peri-nucleolus stage (x400)
D. Oocyte in the yolk vesicle stage. PAS preparation YV; yolk vesicle (x400)
E. Qocyte in the primary yolk stage. OD; oil drop YG; yolk globules (x100)
F. Oocyte in the secondary yolk stage (x100)
G. Oocyte in the tertiary yolk stage (x100)
H. Oocyte in the migratory nucleus stage. n; nucleus (x 40)
1. Oocyte in the Ripe stage (x20)
J. Empty follicle (x40)
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Table 1.
and Yamazaki River from May 1993 to April 1995

Frequency of oocytes of female Osmerus eperlanus mordax in seven developmental stages in Funka Bay

Developmental stage® (%)

. . Number of

Month Sampling site fish examined p— v — p— v VN -
May, 1993 Funka Bay 4 100 100
July, 1993 Funka Bay 2 100
Aug., 1993  Funka Bay 2 100 100
Nov., 1993  Funka Bay 11 100 18 100
Dec., 1993 Funka Bay 11 100 9 27 45 64
Jan., 1994 Funka Bay 9 100 22 11 89
Feb., 1994 Funka Bay 5 100 20 100
Apr., 1995 Funka Bay 8 100 100
Apr., 1994 Yamazaki River 6 100 83 17
May, 1994 Yamazaki River 2 100 100

* PN: peri-nucleolus stage, YV: yolk vesicle stage, PY: primary yolk stage, SY: secondary yolk stage, TY: tertiary yolk stage, MN:

migratory nucleus stage, RS: ripe stage.
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Fig. 3.  Frequency distributions of egg diameter
of Osmerus eperlanus mordax collected from
July 1993 to April 1994,
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Table 2. Means, standard deviations (SD), and ranges of gonadosomatic index (GSI) of female Osmerus
eperlanus mordax collected from May 1993 to April 1995

Maturity Number of fish examined Gt
Mean SD Range
Yolkless stage 2 0.39+0.090 0.326-0.454
Yolk vesicle stage 6 0.61+£0.204 0.329-0.808
Early yolk formation satge 15 1.86+0.597 0.856-2.888
Late yolk formation stage 20 4.39+0.942 2.658-6.004
Migratory nucleus stage 14.44+1.476 16.261-11.851
Ripe stage 1 13.97
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Fig. 4. Relationship between gonadosomatic in-
dex (GSI) and body length of female Ossmerus
eperlanus mordax collected in February 1994 in
Funka Bay.

Fig. 5. Seasonal change in gonadosomatic index
(GSI) of adult female Osmerus eperlanus mor-
dax collected from May 1993 to April 1995 in
Funka Bay (circle), Yamazaki River and
Rukotsu River (triangle).

Each point and bar represent the mean and
standard deviation of GSI, respectively. Numer-
als above bars show the number of fish exa-
mined.
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